The Dietary Intake and Habits of Children with Type1 DM in Khartoum State by Nasr, Safaa
 
University of Khartoum 
The graduate college 
Medical  and Health Studies Board 
 
 
 
 
 
 
 
 
 
The Dietary Intake and Habits of 
Children with Type1 DM in Khartoum 
State 
 
A thesis submitted in partial fulfillment for the requirements of the Degree of 
Clinical MD in Paediatrics and Child Health. 
 
November 2007 
 
By 
Dr.  Safaa Nasr Mohammed Ahmed 
MBBS University of Khartoum 
 
 
Supervisor 
Dr. Yahia Shakir A/ Gader 
MPCH  ( U of K) Associated Professor 
Department of Paediatrics & Child Health, 
Faculty of Medicine 
U of K 
 
 
 
 ﺑﺴﻢ ﺍﷲ ﺍﻟﺮﺣﻤﻦ ﺍﻟﺮﺣﻴﻢ
 
 
 :  ﻗﺎل ﺗﻌﺎﻟﻰ
 
 ﻫﻮ ﻭﻳﻌﻠﻢ ﻣﺎ  ﻭﻋﻨﺪﻩ ﻣﻔﺎﺗﺢ ﺍﻟﻐﻴﺐ ﻻ ﻳﻌﻠﻤﻬﺎ ﺍﻻ)                 
 ﺍﻟﺒﺮ ﻭﺍﻟﺒﺤﺮ ﻭﻣﺎ ﺗﺴﻘﻂ ﻣﻦ ﻭﺭﻗﺔ ﺍﻻ ﻳﻌﻠﻤﻬﺎ   ﻓﻲ                
  ﻭﻻ ﺭﻃﺐ ﻭﻻ ﻳﺎﺑﺲ ﺍﻻ ﺍﻷﺭﺽ ﻇﻠﻤﺎﺕ ﻭﻻ ﺣﺒﺔ ﻓﻲ               
   (ﻓﻲ ﻛﺘﺎﺏ ﻣﺒﻴﻦ                  
 
  
  
  
 ﺻﺪق اﷲ اﻟﻌﻈﻴﻢ  
 ﺳﻮرة اﻻﻧﻌﺎم( 95)اﻻﻳﺔ
 
 
 
 
 
 i
Dedication 
 
To the soul of my father, who keep my feet to the  
medical knowledge and make the learning process 
exciting and ever new to me.  
To my mother, God bless her. 
To my dear husband, and my lovely kids for their 
patiency and love. 
 
 
 
 
 
 
 
 
 ii
Acknowledgment 
       My sincere gratitude to my supervisor Dr .Yahia Shakir A\Gadir 
Associate Professor of Paediatrics ,University of Khartoum for his 
guidance , keen supervision and his valuable advice, throughout the 
study. 
       Thanks are also extended to Prof. Mohamed Ahmed Professor of 
Paediatrics, University of Khartoum. His expertise knowledge and advice 
are above all commentaries. 
        I am extremely grateful to Miss. Nadia Khogali , Assistant 
Professor Home Science Department –Faculty of Education .her devoted 
help and expert orientation are beyond praise . 
       My special thanks to Miss. Amna Alshiekh BSc (U of K), Home 
Science Department –Faculty of Education for her patience and 
enormous effort while doing the food intake analysis in this study.  
       I would like also to express my thanks to Dr. Khalifa Elmusharaf 
MBBS (AMST), PG Dip Research Methodology & Biostatistics and 
Maha Mohammed BSc (U of K), PG Dip Research Methodology & 
Biostatistics (AMST) who did the statistical analysis of this thesis, for 
their expertise help, cooperation and patiency.  
       My thanks is also extended to all the children enrolled in this study, 
their parents and caring doctors. 
 
 
 iii
  
Abstract 
Medical nutritional therapy (MNT) is the cornerstone of diabetes 
management in children and to prevent and treat the chronic 
complications of diabetes and improve overall health. 
   This study was conducted in Khartoum state in two main 
diabetic referral clinics of Gabir Abu Elez Diabetic Centre and Gaafar 
Ibn  Oaf Paediatric Hospital .The aim of this study is to assess the 
nutritional intake; including quantity and quality of Sudanese children 
with type 1 DM, and to identify the common habits, believes and 
missconsepts in diet management among Sudanese children with 
type1 DM and their families . 
A total of 138 patients were interviewed by a questionnaire to 
assess patients socioeconomic status, dietary practice and pattern 
and nutritional status and a24hour recall of food intake to assess 
nutritional adequacy and nutrient distribution. 
The mean age was 12.3 yrs (range 2 – 17.5 years) male 
patients were (n = 73) 52.9%. 50 patients (36.2%) came from Central 
Sudan followed by those from Northern state (41patients -31.9%). 
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Schooling was affected by diabetes where 12 children (8.7. %) were 
off school because of the disease.  
Frequent hospitalizations were noticed due to DKA reflecting 
poor control. 
Thirty seven (26.8%) of the diabetic children studied were 
underweight while 66 children (48%) show some degree of thinness.  
The result shows some faulty food choices such as avoidance 
of some staple carbohydrate food and fruits.  
Results of food distribution throughout the day showed that 
most of the patients were unaware of proper meal frequency. 
The evaluation of the nutritive value of patients’ one day intake 
showed CHO, fat and protein intake were within the international 
recommendation. 
   Severe thinness was found to be associated with low CHO 
consumption in calories per day while fatness is associated with high 
fat consumption in calories per day in diabetic children. 
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 ﻣﻠﺨﺺ اﻟﺪراﺳﺔ
 
 ﻟﻤﻌﺎﻟﺠﺔ أﻳﻀﺎﺗﻌﺘﺒﺮ اﻟﺘﻐﺬﻳﺔ اﻟﻌﻼﺟﻴﺔ ﺣﺠﺮ اﻟﺰاوﻳﺔ ﻟﻠﺮﻋﺎﻳﺔ اﻟﻄﺒﻴﺔ ﻟﻤﺮﺿﻰ اﻟﺴﻜﺮي و 
 ﺗﺤﺴﻴﻦ اﻟﺼﺤﺔ إﻟﻰ ﺑﺎﻹﺿﺎﻓﺔ هﺬا اﻷﻃﻔﺎلاﻟﻤﻀﺎﻋﻔﺎت اﻟﻨﺎﺗﺠﺔ ﻋﻦ ﻣﺮض اﻟﺴﻜﺮي ﻓﻲ 
  .اﻟﺴﻜﺮي ﻷﻃﻔﺎلاﻟﻌﺎﻣﺔ 
ﺗﻤﺖ اﻟﺪراﺳﺔ ﺑﻤﺮآﺰ ﺟﺎﺑﺮ اﺑﻮاﻟﻌﺰ اﻟﺘﺨﺼﺼﻲ ﻟﻤﺮآﺰ اﻟﺴﻜﺮي ﺑﺎﻟﺨﺮﻃﻮم       
 ﺗﻘﻴﻴﻢ اﻟﻜﻔﺎﻳﺔ اﻟﻐﺬاﺋﻴﺔ إﻟﻰﺗﻬﺪف هﺬﻩ اﻟﺪراﺳﺔ . ﻟﻸﻃﻔﺎل ﺟﻌﻔﺮ اﺑﻦ ﻋﻮف ﺘﺸﻔﻰوﻣﺴ
 .   وأﺳﺮهﻢ اﻟﺴﻜﺮيﻷﻃﻔﺎل اﻟﻐﺬاﺋﻴﺔ اﻟﺨﺎﻃﺌﺔ  واﻷﺳﺎﻟﻴﺐوﺗﻮﺿﻴﺢ اﻟﻌﺎدات 
 ﺑﻬﺪف ﺗﻘﻴﻢ اﻟﻮﺿﻊ اﻻﻗﺘﺼﺎدي اﺳﺘﺒﺎﻧﻪ ﻃﻔﻞ ﺑﺎﺳﺘﺨﺪام 831أﺟﺮﻳﺖ اﻟﺪراﺳﺔ ﻋﻠﻲ 
ﻐﺬاﺋﻴﺔ وﻗﺪ ﺗﻢ ﺗﻘﻴﻢ اﻟﻜﻔﺎﻳﺔ اﻟﻐﺬاﺋﻴﺔ اﻻﺟﺘﻤﺎﻋﻲ واﻟﺤﺎﻟﺔ اﻟﺘﻐﺬوﻳﺔ واﻟﻤﻤﺎرﺳﺎت واﻷﻧﻤﺎط اﻟ
  .ﺳﺎﻋﺔ اﻟﻤﺎﺿﻴﺔ 42وﺗﻮزﻳﻊ اﻟﻤﻐﺬﻳﺎت ﺑﺎﺳﺘﺨﺪام ﻃﺮﻳﻘﺔ ﺗﺬآﺮ اﻻﻏﺬﻳﺔ اﻟﻤﺘﻨﺎوﻟﺔ ﺧﻼل 
 ﺑﻤﺘﻮﺳﻂ . اﻟﻤﺼﺎﺑﻴﻦ ﻣﺎﺑﻴﻦ ﻋﺎﻣﻴﻦ وﺳﺒﻌﺔ ﻋﺸﺮ ﻋﺎﻣﺎ وﻧﺼﻒاﻷﻃﻔﺎل أﻋﻤﺎرﺗﺮاوﺣﺖ 
  ﻧﺘﺎﺋﺞأﻇﻬﺮت .ﻣﻦ اﻟﻌﺪد اﻟﻜﻠﻲ%  9.25 ﻋﺸﺮ ﻋﺎﻣﺎ وﺛﻠﺚ وﻗﺪ ﺷﻜﻠﺖ ﻧﺴﺒﺔ اﻟﺬآﻮر اﺛﻨﻲ
ﻣﻦ اﻟﻤﺮﺿﻰ ﻣﻦ وﺳﻂ اﻟﺴﻮدان ﺗﻠﻴﻬﺎ اﻟﻮﻻﻳﺔ % 2.63 أناﻟﺘﻮزﻳﻊ اﻟﺴﻜﺎﻧﻲ ﻟﻠﻌﻴﻨﺔ 
  %( . 9.13)اﻟﺸﻤﺎﻟﻴﺔ
 اﻟﺴﻜﺮي ﻗﺪ ﺗﺮآﻮا دراﺳﺘﻬﻢ ﻧﺘﻴﺠﺔ ﻟﻠﻤﺮض ، آﻤﺎ أﻃﻔﺎلﻣﻦ % 7.8 أن اﻟﺪراﺳﺔ أوﺿﺤﺖ
 اﻟﻤﺮﺿﻰ ﺑﻤﻀﺎﻋﻔﺎت اﻟﺴﻜﺮي اﻟﺤﺎدة ﻣﻤﺎ ﻳﺒﻴﻦ ﺗﺪﻧﻲ اﻟﺘﺤﻜﻢ إﺻﺎﺑﺔ اﻟﻨﺘﺎﺋﺞ أﻇﻬﺮت
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 ﻣﻦ ﻣﺮﺿﻰ اﻟﺴﻜﺮي ﻳﻌﺎﻧﻮن ﻣﻦ  %8.62 أنﺗﺒﻴﻦ هﺬﻩ اﻟﺪراﺳﺔ .ﺑﻤﺴﺘﻮى اﻟﺴﻜﺮ ﻓﻲ اﻟﺪم 
 .اﻟﻬﺰال ﻧﺴﺒﺔ ﻣﻦ ﻣﻦ% 84ﻧﻘﺺ اﻟﻮزن آﻤﺎ ﻳﻌﺎﻧﻲ 
 وﺟﻮد ﺑﻌﺾ اﻟﻤﻔﺎهﻴﻢ اﻟﺨﺎﻃﺌﺔ آﺘﺠﻨﺐ ﺑﻌﺾ اﻷﻏﺬﻳﺔ ﻣﺜﻞ اﻟﻔﻮاآﻪ آﺬﻟﻚ ﺑﻴﻦ ﺗﻼﺣﻆ 
 ﻟﻠﻮﺟﺒﺎت اﻷﻣﺜﻞ ﻏﺬاﺋﻴﺔ ﻏﻴﺮ ﺻﺤﻴﺤﺔ ﻓﻲ اﻟﺘﻜﺮار أﻧﻤﺎطﺗﻮزﻳﻊ اﻟﻐﺬاء ﺧﻼل اﻟﻴﻮم 
  .ﺎت اﻟﻔﺮﻋﻴﺔاﻟﺮﺋﻴﺴﻴﺔ واﻟﻮﺟﺒ
 ﻣﺘﻮﺳﻂ ﻧﺴﺒﺔ أن أوﺿﺤﺖاﻟﻘﻴﻤﺔ اﻟﻐﺬاﺋﻴﺔ ﻟﻠﻄﻌﺎم اﻟﻤﺘﻨﺎول ﺧﻼل اﻟﻴﻮم ﻟﻠﻤﺮﺿﻰ 
 اﻟﻄﺎﻗﺔ ﺗﻤﺜﻞ ﻧﺴﺒﺎ ﺗﻮاﻓﻖ  اﻟﻨﺴﺒﺔ اﻟﻘﻴﺎﺳﻴﺔ إﺟﻤﺎﻟﻲ اﻟﺪهﻮن ﻣﻦ  واﻟﺒﺮوﺗﻴﻦواﻟﻜﺮﺑﻮهﻴﺪرﻳﺘﺎت 
  . اﻟﻌﺎﻟﻤﻴﺔ ﻟﻸﻃﻔﺎل
ﺎن ﻗﺪ اﺗﻀﺢ ﻓﻲ هﺬﻩ اﻟﺪراﺳﺔ ارﺗﺒﺎط ﻗﻠﺔ اﻟﻜﺮﺑﻮهﻴﺪرﻳﺘﺎت ﻓﻲ اﻟﻄﻌﺎم ﻃﺮدﻳﺎ ﻣﻊ ﻧﻘﺼ
 .  اﻟﺴﻜﺮي ﻷﻃﻔﺎل اﻟﻨﺴﺒﺔ اﻟﻜﺘﻠﻴﺔ ﺗﺰﻳﺪ ﺑﺰﻳﺎدة اﻟﺪهﻮن ﻓﻲ اﻟﻐﺬاء أناﻟﻨﺴﺒﺔ اﻟﻜﺘﻠﻴﺔ آﻤﺎ 
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Chapter one 
1.  INTRODUCTION AND LITERATURE REVIEWS 
1.1  General Introduction: 
        Type 1 DM is the most common endocrine metabolic disorder 
of childhood and adolescents (1) Medical nutrition therapy is an 
integral component of diabetes management and of diabetes self-
management education. Yet many misconceptions exist concerning 
nutrition and diabetes. Moreover, in clinical practice, nutrition 
recommendations that have little or no supporting evidence are 
still being given to persons with diabetes (2). 
1.2     Historical Background:      
       Diabetes is an ancient disease. Its symptoms, which include 
excessive drinking of water and frequent urination were noted on 
a scrap of Egyptian papyrus more than 3,500 years ago (3) . The 
ancient Roman doctor Aretaeus of Cappadocia also gave 
description of diabetes, describing it as "a melting down of the 
flesh and limbs into urine."  Since then, many physicians have 
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remarked on the sweet taste of diabetics' urine. Indeed, the 
technical term for this disease, diabetes mellitus, means "sweet 
flow" or "syphon." Because of this hallmark of diabetes, the disease 
was thought to be a disorder of the kidneys and bladder for more 
than two thousand years (4).  
     What caused sugar to show up in the urine of diabetics 
remained a mystery until 1889, when two European physicians 
did pancreatectomy in animals. Then after 10 years islet function 
was understood and dietary treatment started (5) . 
1.3   Definition: 
     Diabetes Mellitus is a chronic, metabolic syndrome 
characterized by hyperglycemia. It is caused by deficiency of 
insulin secretion or insulin action, or both, and results in 
abnormal metabolism of carbohydrates, protein, and fat (1) . 
The chronic hyperglycemia of diabetes is associated with long-term 
damage, dysfunction, and failure of various organs, especially the 
eyes, kidneys, nerves, heart, and blood vessels (6). 
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1.4   Classification: 
       In 1997, the ADA and WHO issued new diagnostic and 
classification criteria. It is recommended that the terms "IDDM" 
and "NIDDM" no longer be used. The terms Type 1 and Type 2 
should be reintroduced (7,8). 
 The classification of diabetes includes four clinical classes:  
• Type 1 diabetes (results from ß-cell destruction, usually 
leading to absolute insulin deficiency).  
• Type 2 diabetes (results from a progressive insulin 
secretary defect on the background of insulin resistance).  
• Other specific types of diabetes due to other causes, e.g., 
genetic defects in ß-cell function, genetic defects in insulin 
action, diseases of the exocrine pancreas, and drug or 
chemical induced.  
• Gestational diabetes mellitus (GDM) (diagnosed during 
pregnancy) (9).   
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1.5    Epidemiology of Type 1 DM: 
1.5.1    Type 1 DM  in the World: 
      In the development of type1DM, most countries report that 
diabetes is one of the most serious challenges to health care 
worldwide. According to recent projections, it will affect 
239 million people by 2010 a doubling in prevalence since 1994 . 
The incidence of insulin dependent diabetes is increasing 
worldwide in small children, who will be more prone to late 
complications of diabetes (10). 
         Internationally the overall incidence of type 1 diabetes 
varied from 0.1/100,000 per year in China and Venezuela to 
36.8/100,000 per year in Sardinia and 36.5/100,000 per year in 
Finland. This represents a >350-fold variation in the incidence 
among the 100 populations worldwide. The global pattern of 
variation in incidence was evaluated by arbitrarily grouping the 
populations with a very low (<1/100,000 per year), a low (1-
4.99/100,000 per year), an intermediate (5-9.99/100,000 per year), 
a high (10-19.99/100,000 per year), and a very high (>/=20/100,000 
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per year) incidence (11) These variations strongly support the 
importance of environmental factors .Incidence appears to 
increase with distance from the equator (12) . 
          There is a lack of good data on the disease prevalence in 
developing countries and in particular in sub-Saharan Africa. The 
annual incidence of type1 diabetes in East Africa was found to be 
1.5 per 100,000 population aged 0–19 years compared with 10.3 
per 100,000 population in African Americans. However, this low 
prevalence may reflect poor prognosis as well as low incidence(13) . 
 1.5.2    Type 1 DM in Sudan: 
           The incidence of childhood diabetes in Sudan was first 
measured in1987. It was reported an incidence of 5.9/100,000 but 
it increased to 10.1/10 in 1990. The age distribution at onset was 
bimodal with a clear peak at age 12 yr in girls and age 14 yr in 
boys and another smaller peak at age 7 yr in both sexes (14) 
.Another study by Elamin etal   found that the age distribution of 
the patients showed a steady increase from age one to ten years 
followed by a sharper increase around puberty(15). 
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1.6   Pathogenesis and Pathophysiology of Type 1 
DM: 
1.6.1   Pathogenesis of type 1 DM                                                
         The precise cause of type 1 DM is not known but there are a 
number of contributory factors. (1). 
      1.6.1.1   Autoimmune: 
       Several auto antibodies have been identified in newly 
discovered type 1 DM patients, these include islet cell antibodies 
(60-80%), glutamic acid decarboxylase (GADA)( 65-80%) and 
insulin auto antibodies (30-40%). Type 1 DM is also associated 
with other autoimmune endocrinopathy such as Addison's disease, 
Graves disease and celiac disease (16) . 
      Immunological markers of type 1 diabetes were studied in 46 
Sudanese children; the cytoplasmic islet cells antibodies (ICA) 
were studied in newly diagnosed diabetes. Twenty nine (63%) of 
the patients had ICA, which was found to be higher than those 
reported for African population (17).  
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          Zaki M. studied the prevalence of GADA & thyroid 
antibodies in Sudanese children with IDDM, their sibs and control 
groups. She found that GADA were positive in significant titers in 
46% of diabetic children, 8% of siblings & only 3.2% of the control 
group (18). 
1.6.1.2     Genetic: 
          Type 1 diabetes is strongly clustered in families.  Numerous 
susceptibility loci has been linked to type 1 DM. Many of these loci 
has been located within the major histocompatibility complex 
(MHC) on chromosome 6p21 (IDDM1), these include DR3, DR4. 
Also, it’s found that the absence of aspartate residue in position 57 
on the DQB give risk of 100-fold in homozygous person (16). In 
addition non-HLA loci have been identified including IDDM2 (in 
the insulin gene region on chromosome 11p15) (19). 
          One study of 72 Sudanese patients with type 1 diabetes 
mellitus and healthy controls showed that the rate of 
DR4/DQW2 haplotype occurring at increasing frequency in type1 
patients (20).  
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1.6.1.3    Environmental event: 
      An epidemic of viral infection and the autumn and winter 
months are associated with increase incidence of type 1 DM.  
Several viruses e.g. the Coxsackie rubella, mumps and 
cytomegalovirus have been implicated as an   etiological factors of 
type 1 DM  (16) . 
1. 6.1. 4   Nutritional factors: 
  Early exposure to cows' milk proteins is associated with an 
increased risk of childhood diabetes, molecular similarities 
between bovine serum albumin and   cell autoantigen, has been 
suggested and this  leads to destruction of islet cells and hence  
diabetes. Finally, excess intrauterine growth has been reported as 
an independent risk factor for insulin dependent diabetes mellitus, 
but the mechanism remains to be explained  (9,16). 
1.6.1.5     Chemical and toxin: 
    Drugs such as alloxan, streptozotocin (STZ), Pentamidine 
are directly cytotoxic to B cells and cause diabetes in experimental 
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animals and humans.  Autoimmunity against B cells has also been 
reported in humans after intoxication with the humans 
rodenticide Vacor  (1). 
1.6.2     Pathophysiology of type 1 DM: 
        Hyperglycemia (ie, random blood glucose concentration more 
than 200 mg/dL or 11mmol/L) results when insulin deficiency 
leads to uninhibited gluconeogenesis and prevents the use and 
storage of circulating glucose. The kidneys cannot reabsorb the 
excess glucose load, causing glycosuria, osmotic diuresis, thirst, 
and dehydration. Increased fat and protein breakdown leads to 
ketone production and weight loss (12). 
1.7    Clinical Manifestations:         
    The clinical onset of diabetes in most children is relatively acute 
with the classical symptoms of polyuria with secondary polydipsia, 
anorexia, weight loss and fatigue develop over days or weeks. 
More acute onset occurs in younger children which may be due to 
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lack of awareness to polyuria due to pre-existing enuresis (4). When 
extremely low insulin level is reached, ketoacidosis develop. (1).   
      One study in Sudanese children with IDDM demonstrated that 
a severe & aggressive type of DKA occurring in 85% of children at 
presentation (21). 
1.8    Diagnosis:   
     The criteria for the diagnosis of diabetes are: 
1. Symptoms of diabetes and casual plasma glucose ≥200 mg/dl 
(11.1mmol/l). Casual is defined as any time of day without 
regard to time since last meal. 
2. Fasting plasma glucose ≥126 mg/dl (7.0 mmol/l). Fasting is 
defined as no caloric intake for at least 8 h. 
3. 2-hour plasma glucose of 200 mg/dl (11.1 mmol/l) or more 
during an oral glucose tolerance test. The test should be 
performed as described by the World Health Organization, 
using a glucose load of 75 g anhydrous glucose dissolved in 
water or 1.75 g/kg body weight if weight is <18 kg. 
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    In the asymptomatic child/adolescent who is screened because 
of high risk for diabetes, a fasting plasma glucose (FPG)  of ≥126 
mg/dl or a 2-h plasma glucose/random glucose of ≥200 mg/dl 
should be repeated on a second day to confirm the diagnosis (22).  
1.9   Complications: 
     Insulin dependent diabetic patients are prone to acute 
(metabolic) and long-term complications (23) . 
1.9.1  Acute complications: 
1.9.1.1    Hypoglycemia: 
    The definition of hypoglycemia is controversial, but studies 
have shown cognitive impairment at blood glucose concentrations 
<60 mg/d. Children with chronic hyperglycemia may have 
symptoms of  hypoglycemia at normal blood glucose levels  .On the 
other hand, a single episode of hypoglycemia lowers the plasma 
glucose threshold for autonomic activation, resulting in increased 
potential for further acute events (23). 
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        Hypoglycemia is the most common acute complication of the 
treatment of type 1 DM.  Nocturnal hypoglycemia is common. 
(22,24).  Regular snacks between meals may prevent hypoglycemia . 
Evening snacks containing slow acting carbohydrates and protein 
may reduce nocturnal hypoglycaemia (25). 
  1.9.1.2   Local allergic reactions:  
Local allergic reactions can occur at the site of insulin 
injections and can cause pain, burning, local erythema, pruritus, 
and induration. These complications are less common with human 
insulin and they usually resolve spontaneously without any 
intervention. 
Generalized insulin allergy is rare. Symptoms occur 
immediately after the injection and include urticaria, angioedema, 
pruritus, bronchospasm, and, rarely, circulatory shock (26). 
1.9.1.3    Diabetic ketoacidosis (DKA) : 
        Diabetic ketoacidosis occurs in 25% to 40% of patients who 
have new-onset disease and in those who have known type 1 
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diabetes at a rate of 8 per 100 person-years (27) . DKA is generally 
categorized by the severity of the acidosis, with mild DKA defined 
as a venous pH 7.25–7.30 and bicarbonate 15–18 mmol/l; 
moderate DKA as a pH 7.00–7.24with a bicarbonate 10–<15; and 
severe DKA as a pH <7.00and bicarbonate <10 (28). 
          Successful treatment of DKA is the correction of 
dehydration, hyperglycemia, and electrolyte imbalances; 
identification of comorbid precipitating events; and above all, 
frequent patient monitoring (28). 
1.9.2 Chronic complications:  
     Patients with type1 DM are vulnerable to long-term 
complications include retinopathy, nephropathy, and neuropathy, 
which cause serious morbidity (29). 
1.9.2.1 Growth disturbance: 
        One of the main goals of treating children and youth with 
diabetes is to maintain normal physical growth including normal 
timing and magnitude of the pubertal growth spurt. Chronic 
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undertreatment with insulin with resultant long-standing poor 
diabetes control often leads to poor growth and weight loss and a 
delay in pubertal and skeletal maturation. Overtreatment with 
insulin can lead to excessive weight gain. Longitudinal evaluation 
of the patient’s height, weight, and BMI plotted on standard 
growth curves will allow for early recognition of any deviations 
from normal, which can then be evaluated and treated (22). 
1.9.2.2   Microvascular complications: 
1.9.2.2.1    Neuropathy:    
 Diabetic neuropathy, peripheral or autonomic, is 
uncommon in children and adolescents with type1 DM, although 
changes in nerve conduction may be measured after 4-5 years of 
diabetes (30). 
1.9.2.2.2    Nephropathy:  
         The natural history of clinically detectable diabetic 
nephropathy in type1 DM begins with the development of 
microalbuminuria (30 to 300 mg of albumin per 24 hours), which 
 15
may occur as early as five years after the onset of diabetes Annual 
screening for microalbuminuria should be initiated once the child 
is 10 years of age and has had diabetes for 5 years;  Confirmed, 
persistently elevated microalbumin levels should be treated with 
better diabetes control and ACE inhibitor titrated to 
normalization of microalbumin excretion (22,29). 
1.9.2.2.3   Retinopathy: 
 Retinopathy has been reported to be present with diabetes 
duration of 1–2 years , however, it is not usually recognized before 
5–10 years of diabetes duration . In children and adolescents, most 
patients with any degree of retinopathy have either background or 
preproliferative retinopathy. The first ophthalmologic examination 
should be obtained once the child is 10 years of age and has had 
diabetes for 3–5 years.  There after, annual routine follow-up is 
generally recommended (22, 29). 
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1.9.2.3    Macrovascular complications: 
There is unequivocal evidence that atherosclerosis is well 
established in some patients by adolescence and that dyslipidemia 
is a major risk factor for atherosclerosis. 
    The recommendations of treatment of dyslipidemia in 
children with diabetes are mainly nutritional; pharmacotherapy is 
reserved for subjects with severe hypercholesterolemia(22). 
     Daoud studied Acute and delayed complications of type 1 
diabetes in children and adolescent in Sudan he found delayed 
complications are very rare (31). 
1.10    Management of Type I Diabetes:  
         Diabetes is a highly complex disease to manage. The child 
with diabetes and his or her family are expected to perform a 
multitude of tasks, both medical and nonmedical. The medical 
expectations include frequent monitoring of blood glucose; 
multiple daily injections of insulin or continuous insulin infusion 
via a pump; careful meal planning with respect to timing, quality, 
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and quantity of food ingested; attention to physical activity; and 
interpretation of blood glucose levels. The nonmedical challenges 
include scheduling and attending appointments with the diabetes 
health care team, discussing medical needs with others (school 
personnel, coaches, and friends), obtaining diabetes supplies, 
paying bills, and dealing with insurance issues in addition to the 
burden of care associated with living with a chronic disease (32). 
1.10.1  Goal of management: 
          National guidelines for paediatric diabetes care were 
published in 1995;state that children and adolescents with 
diabetes should be managed by an appropriately resourced and 
trained paediatric multidisciplinary team . 
        For children with diabetes, the goals of treatment are to 
control the condition in a way that helps minimize symptoms and 
prevent short- and long-term health problems, while making sure 
a child has normal physical, mental, emotional, and social growth 
and development. To do this, parents and kids should aim for the 
goal of keeping blood sugar levels as close to normal as possible(33). 
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        Actually the medical interventions necessary to stabilize 
newly diagnosed diabetes depend upon the clinical condition of the 
child at presentation. Hospital admission is necessary if 
intravenous therapy is required to correct dehydration, electrolyte 
imbalance, and ketoacidosis. If the child is mildly to moderately 
symptomatic and clinically well, subcutaneous insulin and oral 
diet and fluids may be begun from the time of diagnosis, and 
stabilization at diagnosis does not necessarily require hospital 
admission (34).However in Sudan admission might be necessary for 
sake of education . 
1.10.2    Insulin therapy: 
          Although there is no one established formula for 
determining a child’s insulin requirement, insulin requirements 
are usually based on body weight, age, and pubertal status (22) 
Following diagnosis, most children will require approximately 0.5-
0.75 units per kilogram body weight daily although this may 
decrease substantially during the first few weeks of therapy 
during the so-called honey moon period. Most children, need to use 
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twice-daily injections using a mixture of short & intermediate 
acting insulin in a ratio of 30:70 of approximately 70% of the total 
daily dose being given at breakfast time is suitable (16).  
          Insulin pump therapy has become increasingly popular for 
the treatment of type 1 diabetes in children Although significant 
experience has accrue with the use of this modality in older 
children and adolescents, much less data are available regarding 
continuous subcutaneous insulin infusion in the very young (35) . 
       There is often concern about high blood glucose concentrations 
and the need for the need extra injections of insulin. If the child is 
well and in the absence of ketones, the risk of developing DKA is 
minimal and extra injection of short acting insulin are not 
required. If blood concentration remain high, additional insulin 
can be given with the next scheduled injection (e.g.10-20% of the 
total daily dose or 0.1- 0.2 IU ⁄ kg) (16).  
1.10.3   Medical nutritional therapy: 
Will be discussed later. 
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1.10.4    Psychological support:  
     The diagnosis of diabetes is invariably a shock to the child 
and family. Psychological or psychiatric problems may arise 
particularly at diagnosis or during adolescence. Poor initial 
psychological adjustment in children and adolescents is linked to 
poorer long term outcome of diabetes. While family cohesion is 
associated with better long term outcome (36, 37). 
 1.10.5    Exercise: 
     At least 60 minutes of moderate to vigorous physical exercise 
daily should be a component of a comprehensive programme of 
diabetes management in children. Exercise ameliorates risk 
factors (obesity, hypertension, and hyperlipidaemia) for 
cardiovascular disease. It also has beneficial effects on anxiety, 
depression, and self-concept. Some patients have a delayed 
hypoglycemic response to exercise, and if this response occurs, 
adjustment in insulin dose and calories become necessary (38). 
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1.10.6     Education: 
       Education is fundamental to the diabetes management and 
control. Patients and families need to understand all aspects of 
diabetes, including acute and long-term complications. They must 
understand details of insulin action, include duration & timing, 
injection techniques, dietary information, blood glucose and 
urinary ketone checks (30) Diabetes educators have become a 
necessary cost-effective addition to the health care team whose 
efforts are directed toward the improvement of the total care 
provided to the diabetic patient(39). 
1.10.7      Pancreatic transplantation 
          Pancreatic transplantation was first used for the treatment 
of type 1 diabetes in humans in 1966.  In that early era, the rates 
of graft and patient survival were low, so very few procedures 
were performed until 1978. 
        Most pancreatic transplantations in diabetic patients with 
renal failure are performed at the same time as or after kidney 
transplantation. The objectives in this instance are to render the 
patient free of exogenous insulin therapy, to arrest the progress of 
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ongoing secondary complications, to protect the transplanted 
kidney from hyperglycemia, and to improve quality of life (40).  
 1.10.8     Monitoring: 
                  Self monitoring of blood glucose has been recommended as a 
technique for improving control of blood glucose concentrations( 41).  
       By the mid-1980s, patient monitoring of capillary blood 
glucose had replaced urine glucose testing as the recommended 
method of day-to-day testing.   At the same time, determinations 
of glycated proteins were found to be clinically useful measures of 
average glycemia over weeks and months and gradually have 
become part of routine monitoring by health care providers. (42) so 
monitoring enabling patients to make appropriate adjustments to 
their diet or diabetic medication, especially in relation to illness, 
strenuous exercise and to provide the nurse or doctor with 
information about the patient's day to day glycaemic control, 
enabling them to give appropriate treatment advice (43) . 
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1.10.9     Prevention: 
         To date no treatment has been shown to prevent type 1 
diabetes in humans. In the United States, the diabetes prevention 
trial was started in 1994 with the aim of determining whether 
antigen based treatment with insulin treatment in relatives at 
high and moderate risk would prevent or delay diabetes. These 
treatments did not overall slow the progression to diabetes. The 
European nicotinamide diabetes intervention trial also found no 
difference in protection from diabetes when participants were 
assigned to either oral nicotinamide or placebo treatment.  Many 
challenges remain in this field; in particular assays for pathogenic 
human T cells are not yet available. Such assays may provide 
markers to guide evaluation of immunotherapy (44) . 
1.11    Prognosis: 
     Despite improvements in the life expectancy of children with 
type1 DM over recent decades, there is still a significant mortality 
in childhood compared with the general populations. Cerebral 
oedema accounts for most hospital deaths in young children. There 
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are a large number of young dying at home from neglected type1 
DM (45).  It has been estimated that average life span of individuals 
with diabetes is about 10 yrs shorter than nondiabetic population. 
Visual, renal, neuropathic and other complications are relatively 
frequent. Furthermore, puberty may be delayed and the final 
height may be less than the genetic potential (1)  . 
1.12 Medical Nutritional Therapy (MNT) for Type1 
DM: 
1.12.1 Historical background: 
         Before the discovery of insulin dietary control was the only 
reasonable approach to therapy, diet was usually based on one of 
two major concepts, either over-nutrition to repair a wasting 
condition or under-nutrition to save a stressed system. In 1674 , as 
a response to the sweet taste of urine in this polyuric disease , sir 
Thomas Willis advocated a high carbohydrate (starchy) diet to 
thicken the blood and replace lost sugar. John Rollo (1797), a 
physician in the English army concluded that the more vegetable 
matter ingested the greater the amount of sugar present. He 
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recommended a diet consisting of chiefly animal’s foods(46).                  
Between 1898 and 1914 the popular treatment for diabetes, 
promoted by Bernard Naruyn, a German physician, was a diet 
high in fat (85%) and severe restriction of carbohydrate. In fact he 
said that in severe cases starvation was necessary. Von Noorden 
disagreed with this approach and promoted a high carbohydrate 
diet. This approach was followed by many so-called, carbohydrate 
cures (46).                       
        Frederick Allen introduced the view that it was not only 
carbohydrate metabolism that was the problem with the diabetic-
but protein and fat as well so. The severe fast led his patients to 
break their diet and binge on such items as, toothpaste, or, bird 
seed, his patients died of the usual sequelae to diabetes mellitus 
complicated by starvation. However, before the discovery of 
insulin, dietary control was the only hope.  The traditional 
diabetic diet continued to be restricted in carbohydrate and rich in 
fat. Only in the last 20 years that the American, Canadian and 
British associations advocated a diet for diabetics that higher in 
carbohydrate and reduced in fat (46).                         
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1. 12.2   Definition:  
     Medical nutrition therapy is the preferred term and should 
replace other terms, such as diet, diet therapy, and dietary 
management. MNT for diabetes includes the process and the 
system by which nutrition care is provided for diabetic individuals 
and the specific lifestyle recommendations for that care it is an 
integral component of diabetes management and diabetes self-
management education.(47)  MNT should be provided at diagnosis, 
and at least annually thereafter, by an individual experienced 
with the nutritional needs of the growing child and the behavioral 
issues that have an impact on adolescent diets (9). 
1.12.3   Goal of MNT: 
     Nutritional advice and information is essential for the 
effective management of the condition in those with Type 1. 
The goals of dietary advice individuals with diabetes are: 
1. To maintain or improve health through the use of 
appropriate and healthy food choices 
2. To achieve and maintain optimal metabolic and physiological   
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outcomes, including prevention, or at least slowing , the rate 
of development of the chronic complications of diabetes by 
modifying nutrient intake and lifestyle.  
3. To maintain the pleasure of eating by only limiting food 
choices when indicated by scientific evidence. 
4. For youth with type 1 diabetes, to provide adequate energy 
to ensure normal growth and development, integrate insulin 
regimens into usual eating and physical activity habits. 
5. To address individual nutritional needs taking into   
consideration personal, cultural preferences and lifestyle (48, 49). 
1.12.4 Dietary recommendations for children and 
adolescents   with diabetes: 
       The current ADA nutrition recommendations for children 
and adolescents with type 1 diabetes focus on adequate nutrient 
intake for growth and development. These recommendations are 
based on the requirements for non- diabetic children (50) . so the 
diet that  a diabetic person should follow is very comparable to 
that a non-diabetic person of the same age, sex, body weight and 
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activity (51) British Diabetic Association’s Professional Advisory 
Committee share these goals and recommend that Children with 
diabetes mellitus have the same basic nutritional requirements as 
other children and that dietary recommendation should be based 
on good eating habits for the whole family. Radical changes in diet 
involving unusual foods or eating patterns for the child with 
diabetes alone are not appropriate. However, energy requirements 
of children vary widely, so the diet should be reviewed regularly to 
meet the changing needs of growth and physical exercise without 
obesity. Regular distribution of meals and snacks throughout the 
day remains the most important way to avoid extremes of 
hyperglycaemia and hypoglycaemia. These can best be met by a 
skilled dietitian working in close co-operation with child, parents, 
diabetes specialist nurse and doctor(52). 
       American, British and Canada’s Diabetic Associations   
dietary recommendations suggest that 50-60% of total calories be 
from carbohydrates from foods with a lower glycemic index and/or 
high fiber content. Protein should contribute 12-20% of total 
calories and fat less than 30%, with less than 10% saturated fat 
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and less than 300 mg/day cholesterol. More severe fat restriction 
should be considered in individuals with persistent lipid 
abnormalities when compared with sex- and age-adjusted 
values(53, 54, 55) . 
 
1.12.4.1    Carbohydrate: 
         Carbohydrate is the nutrient that most affects postprandial 
glucose and is the major determinant of premeal insulin doses 
(56). Dietary recommendations for diabetes have changed 
markedly recent years, with most international diabetes 
associations now recommending a diet high in carbohydrate(57) .    
       Both the quantity and the type or source of carbohydrate 
found in foods influence postprandial glucose level(58).  Although 
the total amount of available carbohydrate in meals or snacks is 
more important than the source (starch or sugar) or type (low or 
high GI)(59). Diabetes diet consists essentially of carbohydrates. 
50% to 60% of the total caloric intake has to be taken in form of 
carbohydrate; slowly metabolized forms of carbohydrate should be 
preferred (60). 
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      Carbohydrate-containing foods  are categorize based on their 
glycemic response or their propensity to increase blood glucose 
concentration .Two methods that have been investigated as 
potential tools for meal planning and for assessing disease risk 
associated with dietary carbohydrate intake are the glycemic 
index and the glycemic load (58). 
    The glycemic index (GI) is defined as the glycemic response 
of a 50-g carbohydrate portion of a food expressed as a percentage 
of that to an equal carbohydrate portion of a standard, usually 
white bread or glucose . Venous blood samples were taken fasting 
and at 30-min intervals for 2 h after the ingestion of carbohydrate.             
The area above (or below, as sometimes occurs) the fasting glucose 
concentration was calculated and was expressed as a percentage of 
the area obtained after the ingestion of 50 g glucose; the higher 
the area under the curve, the higher the GI of a food (61)(62). So, the 
GI compares equal quantities of carbohydrate and provides a 
measure of carbohydrate quality but not quantity(63). Several 
studies showed that low-GI diets improve glycemic control and 
blood lipid profiles in children with type 1, however The American 
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Diabetes Association currently makes no recommendation 
regarding the use of low-GI foods because it considers the amount 
of carbohydrate consumed to be of greater effect in good glycemic 
control (64). 
         Consistency in the amount and source of carbohydrate 
intake from day-to-day is associated with improved blood glucose 
control in people with type 1 diabetes, a result which supports 
continued educational efforts to achieve adherence to a diabetes 
diet plan. This conclusion may not apply to people on intensified 
insulin therapy who adjust their insulin dose based on their actual 
carbohydrate intake at each meal (65). 
         Africans and Asians for economic reasons , consume 60-85% 
of their diet as carbohydrate with no apparent ill health, such 
diets have been reported to reduce insulin requirements and 
increase insulin sensitivity.  In addition, diet low in carbohydrate 
lead to increase fat intake and may contribute to liability to 
vascular complications so diet higher in carbohydrate may lead to 
reduction of hyperlipidemia.  However a high carbohydrate is by 
no means a free diet, the type carbohydrate of is important to (66,67). 
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1.12.4.1.1    Sucrose:  
        The intake of simple sugars can be appropriate for those 
with DM, provided the consumption of sugars is taken into 
account on the basis of the total calorie consumption(68).   Many 
studies have shown that sucrose doesn’t increase postprandial 
plasma glucose levels more than isocaloric amounts of starch(69) .       
            Current recommendations allow substituting 10 g of 
carbohydrate from the ‘sugars’ group for other carbohydrate 
choices; the intake of sugars of up to 10% of total daily energy was 
permitted (70).        
      In the context of a healthy diet, an occasional candy bar or 
bowl of ice cream will cause no problems for diabetes control. But 
plan for the inclusion of sweets in diet is important to give extra 
insulin to handle the carbohydrates in the sweets (71). 
 
1.12.4.1.2    Alternative sweeteners: 
        There are two basic categories of sweeteners, nutritive and non 
nutritive. Nutritive sweeteners provide calories or energy to the 
diet. Common examples include white and brown table sugars and 
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molasses, honey, and syrups such as maple and corn.  Sugar 
alcohols known as sugar relatives are another category of 
nutritive sweeteners. They are derived from fruits or produced 
commercially from dextrose. Examples include: sorbitol and  
mannitol. Sugar alcohols also provide energy to the body and may 
affect blood glucose. Non nutritive sweeteners, also called sugar 
substitutes or artificial sweeteners, do not provide calories and 
will not influence blood sugars. These include: saccharin, 
cyclamate, aspartame, sucralose and acesulfame potassium.  
     Current evidence suggests that 'normal use' concentrations 
of artificial sweeteners are not a health risk (72). 
     Fructose and sorbitol may be used in limited amounts as 
parts of an otherwise nutritious and well-balanced meal plan, but  
the usefulness of their chronic ingestion has not been established. 
However the use of combinations of artificial sweeteners is 
reasonable to limit the risks associated with any one sweetener (73). 
1.12.4.2   Lipid: 
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      Abnormal lipid metabolism is well documented in children 
with type 1 diabetes, but the contribution of dietary factors to lipid 
abnormalities in these children has not been studied in detail.        
     Newly diagnosed children with type 1 diabetes have severe 
hyperlipidemia, which resolves on initiation of insulin. LDL and 
total cholesterol are higher in children with type 1 diabetes than 
their siblings and control subjects, and they relate to metabolic 
control in some but not all studies. Familial factors are also 
important.  The International Society for Pediatric and Adolescent 
Diabetes recommendations for dietary fat intake in young people 
with type 1 diabetes include sufficient energy for normal growth 
without obesity, with <30% of total energy as fats as follows: >10% 
of total energy as monounsaturated fat, <10% of total energy as 
saturated fats, up to 10% of total energy as polyunsaturated fats, 
and < 300 mg/day of cholesterol.(74). 
     It is recommended that patients with insulin-
dependent diabetes mellitus should have at least 
yearly monitoring of their fasting serum total and 
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high-density lipoprotein cholesterol levels and the 
triglyceride levels (73). 
        Early studies assessing diet and lipids in 
children with type 1 diabetes have shown an 
improvement in cholesterol levels with a diet 
reduced in cholesterol (75). To reduce risk of coronary 
heart disease, health organizations recommend that 
children older than the age of two years must not 
consume fat more than   recommendations (76).  
     Many studies have demonstrated that the atherosclerotic 
process begins in childhood in association with high blood 
cholesterol levels. Lipid levels show a strong familial aggregation 
that has both a genetic and environmental component(77) studies 
addressing the safety of reduced-fat diets in younger children have 
not been reported. Concern for safety has been raised by three 
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recent reports of growth failure in a small number of children on 
extreme diets (78). 
 
1.12.4.3 Protein: 
         Intake of protein in the usual range does not appear to be 
associated with the development of diabetic nephropathy. 
However, the long-term effects of consuming >20% of energy as 
protein on the development of nephropathy has not been 
determined, and therefore it may be prudent to avoid protein 
intakes > 20% of total daily energy. So for persons with diabetes, 
there is no evidence to suggest that usual protein intake (15–20% 
of total daily energy) should be modified if renal function is 
normal(4). However high protein intake and hyperglycemia can 
increase the glomerular filtration rate and the work load of the 
kidney. In addition to that there is growing evidence from clinical 
studies that the progression of renal disease is delayed by early 
protein restriction (79). 
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          In people with type 1 diabetes, the effect of protein on 
glycemia will be dependent on the state of insulinization and the 
degree of glycemic control. Protein requires insulin for 
metabolism, as do carbohydrate and fat, but has minimal effects 
on blood glucose levels (80).   
1.12.4.4    Fiber: 
         Dietary fiber has many health benefits and addresses the 
specific health problems of diabetic individuals. It has favourable 
effects on serum LDL-cholesterol triglycerides; blood pressure, 
weight management and postprandial glycemia. Thus, there 
appear to be many reasons to recommend that diabetic individuals 
should consume more fiber than recommended for the general 
population (81).   
 Combining a high-fiber diet with the use of foods with a low 
glycemic index effectively lowers blood glucose concentrations 
synergistically (82). 
1.12.5   Meal plan: 
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      A diabetes meal plan is a guide that tells how much and 
what kinds of food can be chosen to eat at meals and snack times.              
          A good meal plan should fit in with eating habits. The right 
meal plan will help to improve blood glucose, blood pressure, and 
cholesterol numbers and also help keep weight on track (83).The 
ideal meal plan for children with diabetes is no different from the 
healthy meal plan that nutrition experts recommend to everyone. 
There is no need to eat special foods. Actually, the types of food 
that the children should eat and the timing of meals and snacks 
work together with insulin injection schedule and exercise to keep 
their blood glucose in the target range for much of the day  ( 84). 
        Families should be advised to follow principles of good 
nutrition in their own meal planning as a way to increase dietary 
compliance by their children with insulin-dependent diabetes 
mellitus. Flexibility in meal plans should be encouraged as a way 
to maximize dietary compliance (73). 
          Recognition of the relationship between dietary constituents 
and glucose tolerance has contributed to the development of 
nutritional prescriptions, such as the food exchange system, as 
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strategies to restrict energy intake and provide macronutrient 
balance. However, patients may have trouble understanding meal 
plans based on the nutritional prescriptions, such as the food 
exchange system. Because of such potential barriers, some have 
recommended that a more simplified approach to dietary 
instruction, such as "eat less fat," may be just as effective in the 
management of diabetes (85).    
      One meal planning approach is the complex carbohydrate 
counting methods. It is a meal planning approach that focuses on 
carbohydrate as the primary nutrient affecting postprandial 
glycemic response. Recent practice pattern surveys have shown an 
increasing interest in and use of carbohydrate counting for 
medical nutrition therapy for persons with diabetes. As a meal 
planning approach it offers variability of food choices with the 
potential for improving glycemic control (86). 
       It emphasis on the total amount of carbohydrate consumed, 
rather than on the source or type of carbohydrate consumed. It 
assumes that, for purposes of controlling blood glucose, a 
carbohydrate is a carbohydrate. This approach promotes 
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consistency of carbohydrate intake at specific times of the day and 
for specific meals (87). 
          Another way to plan meals is to use exchanges. This system 
divides types of foods into six exchange lists. The lists are very 
much like the groups used in the food pyramid: starch/bread, meat 
and meat substitutes, vegetables, fruit, milk, and fat. One can 
"exchange" any food on the list for any other food on the same 
list(88). 
        The Diabetes Food Pyramid also divides food into six groups.  
These groups or sections on the pyramid vary in size.  The largest 
group -- grains, beans, and starchy vegetables -- is on the bottom.  
This means one should eat more servings of grains, beans, and 
starchy vegetables than of any of the other foods.  The smallest 
group -- fats, sweets, and alcohol -- is at the top of the pyramid. 
This means to eat very few servings from these food groups (89). 
      However no single meal planning approach has been shown to 
be more effective than the other and patients should be 
encouraged making gradual changes of eating habits over period 
of time to promote long term adherence (90). 
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1.12.6    Micronutrients intakes:   
        Adequate intake of micronutrients within the range of 
Dietary Reference Intake (DRI) prevents deficiency diseases and is 
important in maintaining the health and well-being of patients 
with diabetes. Micronutrients recommendations for adolescents 
and children with type 1 are similar for people with or without 
diabetes. However, uncontrolled diabetes is often associated with 
micronutrient deficiencies (47). 
1.12.7 Nutrition interventions for acute complications and 
special considerations: 
       Ingestion of 15–20 g glucose is the preferred treatment for 
hypoglycemia, although any form of carbohydrate that contains 
glucose may be used.  
      In acute health care facilities MNT should be integrated into 
the overall management plan. There is no single meal planning 
system that is ideal for hospitalized patients. Patients requiring 
clear or full liquid diets should receive about 200 g 
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carbohydrate/day in equally divided amounts at meal and snack 
times. Liquids should not be sugar free. For tube feedings, either a 
standard enteral formula (50% carbohydrate) or a lower–
carbohydrate content formula (33–40% carbohydrate) may be 
used. Calorie needs for most patients must be calculated .Care 
must be taken not to overfeed patients because this can exacerbate 
hyperglycemia.  
    After surgery, food intake should be initiated as quickly as 
possible. Progression from clear liquids to full liquids to solid foods 
should be completed as rapidly as tolerated(91). 
1.13 Local and International Experiences in 
Patients with Type 1 DM Dietary Intake: 
      In Sudan Mohammed H A  in his study of the knowledge 
attitude and practices among diabetic children and their relation 
to glyceamic control. refined sugar products in general were 
universally be excluded from the diet and wrongly they were 
exclude some other staple foods (92) Food habit of Sudanese 
diabetic patients was examined in diabetic adult .by Khogali NA., 
she reported three daily meals as habitual pattern of Sudanese 
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diet per day.  She also found that  total carbohydrate consumption 
of 50±7.56%  and protein was19.5± 6.2% from the total dietary 
intak, going with the ADA recommendation while fat consumption 
was 30.24+_7.74  which was high (93) .  
        Ibrahim in his study found that most of patients consume 
bread as staple carbohydrate followed by kisra, he also found a 
higher carbohydrates consumption of 64% of total daily intake 
while protein 15.5% and that of fat of 21% (94) , this was going with 
what Abdalhalim found  in his study  of nutritional rehabilitation 
of Sudanese diabetics, that total carbohydrates consumption of 
62% of total food consumption and that 13.4 % as protein but 24.6 
% of fat(95). 
        In 1996, M. Toeller, and his colleges perform study in         
Nutritional intake of 2868 IDDM patients from 30 centres in 
Europe, they found that mean protein intake was 1.5±0.5 g/kg 
body weight. Carbohydrate intake was 43% and fibre intake 18 
g/day. Total fat contributed 38% of energy, with 14% from 
saturated fat. Diabetes Recommendations from the European 
Association for the total fat, saturated fatty acids and 
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carbohydrate were only achieved by 14%, 14% and 15% of 
patients, respectively(96). 
       Schober and his colleges in a study done in 1999 dietary 
intake of Austrian diabetic children found that the mean Intake of 
carbohydrate did not meet the recommended level, whereas 
sucrose, fiber, and protein intake approximated the 
recommendations. The total consumption of fat and cholesterol 
exceeded the recommended values (97). 
     GA Randecker and others assess the dietary intake of 
children with IDDM in Pennsylvania hospitals a total of 66 
children with IDDM who were < 10 years of age were recruited 
from two suburban Pennsylvania hospitals. To collect dietary 
intake data, subjects were asked, via telephone interview, to 
complete three random-day 24-h dietary recalls they found that 
mean intake of protein and cholesterol approximated the current 
recommendations. The mean intake of saturated fat exceeded 
recommendations, while fiber intake was less than the 
recommended level. Many of the children consumed levels of 
saturated fat well above recommendations (98). 
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        Dietary intake in Swedish diabetic children was studied in 
1985. The energy and nutrient intakes by 14 children with type I 
diabetes and 13 healthy peers were investigated by the 24-hours 
recall method and the results were compared with current 
recommendations for the general population and with the 
guidelines for the dietary management of diabetes mellitus. The 
diabetic children showed not only good compliance with the 
recommendations but also a better intake in practically all 
respects than their healthy counterparts. The total energy intake 
by the diabetic children was in good agreement with the 
recommendations, while that of the controls was slightly lower. 
The protein energy per cent in the diet of the diabetic children was 
18%, compared with 14% in the controls. Forty percent of the 
energy in the diet of the diabetic children was derived from fats, 
36% in the controls. (99). This was also found in a study of  Food 
habits, energy and nutrient intake in adolescents with Type 1 
diabetes mellitus studied by  M. Lodefalk and J  Åman.   The 
intake of energy-providing nutrients was in line with current 
recommendations (100). 
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       Compliance with dietary prescriptions in children and 
adolescents with insulin-dependent diabetes mellitus studied in 
1992 by Schmidt LE, et al. No correlation was found between 
glycosylated hemoglobin level and BMI, energy intake, or fat 
intake (101). 
       Food consumption data of 152 diabetic and 74 non-diabetic 
adolescents were collected by means of two 48 hours recall 
interviews. The nutrient density of the diet was systematically 
higher for the diabetics than the controls. The energy intake from 
protein was higher for the diabetics (18% vs. 15%), and 
correspondingly the proportion of fat lower (33% vs. 36%). The 
ratio of polyunsaturated to saturated fatty acids was higher for 
the diabetics (0.49 vs. 0.39) and the share of energy from sucrose 
for the controls (14% vs. 4%). The diet of the diabetics met 
reasonably well the recommendations for diabetics and also the 
general recommendations for a healthy population. However, the 
differences between the diabetics and controls regarding food 
consumption, nutrient intake and intra-individual variation of 
nutrient intake decreased with age (102). 
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     Another study of 168 diabetic children from Tyneside and 
Teeside aimed to record what the children actually ate and to 
compare this with both their prescribed diet and current 
recommendations. The amounts of energy consumed were similar 
to those expected of non-diabetic children, but the components of 
the diabetic children's diets were different, consisting of more fat 
and fibre, but less sugars and carbohydrates (67). 
      Reported dietary intakes were assessed in young patients 
with insulin-dependent diabetes mellitus (IDDM). Estimated 
intakes from 24-hours dietary recall were analyzed in relation to 
body weight and degree of diabetes control. IDDM patients 
reported over consumption of protein and fat, but their 
carbohydrate intake was low. Analysis of dietary recalls revealed 
high protein intake especially in older compared with younger 
patients. Proportions of carbohydrate, protein, and fat did not 
correlate with variations in body weight. There was no significant 
difference in reported total energy intakes of IDDM patients 
compared with their healthy control subjects (103). 
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     In 2002 Cook S, et al; studied nutrient intake in adolescent 
with type 1 DM by 24 hour recall history methods, they found 
adolescent with type 1 DM consume more protein than 
recommended but total fat consumption was close to 
recommendation. However they consume less food energy than 
recommended (104). 
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Justifications 
 
 
 
1. Diabetes is one of the most common endocrine diseases that cause 
morbidity and mortality and current national and international 
data of diabetes suggest that its incidence is increasing worldwide. 
2. Previous data from Sudan showed that Sudan is one of the 
countries with moderate incidence rate. 
3. Dietary management forms an important tool for management of 
type1DM; however most of the literature of dietary therapy in 
type1DM is copied from western and other societies.  
4. Dietary intake is very much influenced by socioeconomic status as 
well as cultural habits and beliefs, so efforts to understand and 
promote optimal dietary intake among children with type1 DM in 
Sudan are needed to optimize diabetes control and to avoid wrong 
dietary practices that can lead to malnutrition and poor diabetes 
control. 
5. There are some data on dietary management of adult DM from 
Sudan but there are scanty data concerning this issue in children. 
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Objectives 
 
 
1. To assess the nutritional intake; including quantity and 
quality in Sudanese children with type 1 DM. 
2. To determine whether the intake meets the current 
nutritional recommendations for Children with type 1 
DM. 
3. To correlate the dietary intake with the nutritional 
status of the Children with type 1 DM. 
4. To identify the common habits, beliefs and missconsepts 
in diet management among Sudanese children with 
type1 DM   and their families. 
 
 
 
 
 
 
 51
 
 
 
Chapter Two 
2- MATERIAL AND METHODS 
 
2.1 Study Design:     
  Descriptive cross-sectional hospital-based study.  
2.2 Study Area:  
       The study was conducted in Khartoum state in two main 
diabetic referral clinics of: 
?  Gabir Abu Elez Diabetic Centre . 
? Gaafar Ibn Oaf Paediatric Hospital. 
2.3    Study Period:     
The data was collected within six months from December 
2006 to June 2007.  
2.4    Study Population:   
2.4.1    Study sample:   
 52
          Children aged < 18 yrs who had been diagnosed as having 
type 1 DM by their caring physician. 
 
2.4.2    Sample size:   
          The statistical formula used to calculate the sample size 
was: 
n =    N2ZPQ 
 d2(N-1) +Z2PQ 
N =     Population frame.  
n =     Sample size. 
P =    Prevalence.  
Q =    1-p. 
Z =    1..96. 
d =    desired margin of error.   
     138 patients aged ≤18 yrs fulfilling the inclusion criteria on 
the study area were enrolled in this study . 
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2.4.3   Inclusion criteria: 
   All children with IDDM who presented to the referred clinics 
in Gabir Abu Elez Diabetic Centre and Gaafar Ibn Oaf  Pediatrics 
Hospital. 
 
2.4.4   Exclusion criteria:   
? Non-consenting caretakers or the patients.  
? Those who have other diseases beside type 1 DM requiring 
specific food instructions. 
? Children with diabetes other than type 1 DM. 
2.5   Case Definitions: 
? Diabetes mellitus is diagnosed in the presence of fasting 
blood glucose concentration of > 7 mmol/l or RBG of 
>11.1mmol/l in asymptomatic child or a documented 
diabetic GTT curve. 
? Type1 DM is referred to all cases of diabetes in which 
exogenous insulin is required regardless to etiologic 
causes. 
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2.6    Methods:   
    2. 6.1 Study tools: - 
? Questionnaire. 
? 24 hours recall history standard form. 
? Growth assessment. 
  2.6.2  Study technique:   
? Participants with diabetes were met immediately before or 
after a routine clinic appointment. At that time, informed consent 
from parents and children was obtained. 
? The mothers were interviewed through a precoded 
questionnaire by the author. 
? Questionnaire for data collection was divided into four sections. 
? First one contained information of personal data including 
information about the family. 
? The second section contained history of diabetes mellitus, including 
duration of diabetes, number of DKA and hospital admissions in the 
last year, type and number of insulin injections per day and 
compliance to management.  
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? Third section contained dietary history including family knowledge 
about dietary intake regarding diabetes, beliefs and habits, and   also 
data about usual food intake of various food groups.  
? Fourth section included anthropometric measurements and 
pubertal status. 
? Actual dietary intake by the 24-h recall method of the previous 
day using the household measurements was recorded in standard form 
for each patient, the author prompted the parents and older children to 
recall the day’s events in chronological order to facilitate accurate 
collection and minimize the chance of leaving out any information. The 
author prompted for specific details about food intake, such as portion 
size, brand names, recipes, and food preparation. At the end of the recall, 
the author repeated the recall back to parent and asked him or her to add 
anything that may have been missed.  
? Anthropometry: 
        Weight measurements:  children were weighted in light clothing 
without shoes. The weight was measured to the nearest 0.1 kg. 
       Height measurements: Taken without shoes, with child 
standing with heels and back in contact with an upright wall 
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using a height stadiometer.  The height was measured to the 
nearest 0.1 m. 
        Body Mass Index: BMI was calculated using the equation  
                  BMI = Wt (kg)/ Ht (meter2)  
      Sexual maturity rate: was assessed according to Tanner JM 
courtesy. 
2.6.3. Data management and statistics:   
?  Actual dietary intake in the 24hrs-recall for each patient 
were analyzed by dietitian; estimated food portions and 
sizes taken by the patients during the day were analyzed 
for its content in grams from carbohydrates; sucrose was 
determined separately and also protein and fat using the 
local food composition table (Sudan Ministry of Health 
1984.khartoum) .Percentage of calories from protein, 
carbohydrates, sucrose, and total fat was calculated . 
? Data was collected and a master sheet was performed. 
The data was analyzed using statistical package of social 
sciences SPSS version 11.  
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?  Body mass index (BMI) was calculated. BMI for age 
percentile cutoff values were used to classify children as 
either underweight (< 5th percentile), healthy weight (5th – 
84th percentiles), at risk for overweight (85th–94th 
percentiles) or overweight ( 95th percentile).  BMI for age Z 
score cutoff values were used to classify children as either 
normal (> -1 SD), Mild thinness ((-2) – (-1) SD), Moderate 
thinness ((-3) – (-2) SD) or severe thinness (< (-3) SD), these 
measures provide a simple numeric measure of a child's 
"fatness" or "thinness". 
? Significance testing of difference between proportions was 
conducted using the Chi-square test adjusted by Pearson's 
or Fisher's exact test, depending on the number of 
observations, with a value corresponding to p <0.05 for 
significance unless otherwise stated.  
? Results are expressed as mean and standard deviation.  
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Chapter  Three  
3-  Results  
 
    During the 6 months study period a total of 138 children 
with type 1 DM were studied .The result illustrated the diabetic 
individual features according to personal information, family 
features, personal diabetic history, and the assessment of 
nutritional status, dietary pattern and food intake. 
3.1   Socio-Demographic Characteristic of the Study 
Group: 
3.1.1    Age distribution: 
      The age range of the diabetic children studied was found to 
be between 2 years and 17.5 years with the mean age of 12.35±3.7. 
The age distribution of children in the study group is shown in 
(Figure1).  
3.1.2   Gender distribution:  
 Figure 2 shows male constituted 73 (52,9%) and females 65 
(47.1%) of the sample.  
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3.1.3   Distribution of patients by residence: 
It is also found that 53 (38.45%) of the patients reside 
outside Khartoum state, 48(34.8%) reside in Khartoum, 21(15.2%) 
live in Bahri, while16 patients live in Omdurman. (Figure 3) 
3.1.4   Distribution of patients by origin: 
 Considering the origin of the diabetic children studied, the 
majority 50 patients (36.2%) came from Central Sudan followed by 
those from Northern Sudan 44(31.9%) then those came from 
Western Sudan 27(19.6%) and 12 children (8.7%) originally from 
Eastern Sudan ,however the minority 3 patients (2.2%) were 
Southerners  and 2 patients (1.4%) were foreigners. (Table1)  
3.1.5   Education among the diabetic children: 
Figure 4 shows that most of diabetic children; 83 patients 
(60.1%) were in their basic school and 26 (18.8%) were secondary 
school students .One (0.7%) was university student (0.7%) while 
12 (8.7%) were preschool. In addition 4 children (2.9%) were 
illiterate ; and 12 (8.7%) discontinuing their schooling because of  
diabetes.  
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Table 1:   Distribution of children under the study by   
origin 
 n = 138  
 
Origin  Frequency 
  n Percent 
Central  50 36.2 
Northern  44 31.9 
Western  27 19.6 
Eastern  12 8.7 
Southerner  3 2.2 
Foreigner  2 1.4 
Total   138 100.0 
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3.2 Mothers   Education: 
        Figure 5  shows that  40(29%) of mothers of the study group 
were illiterate, 40(29%) were educated at Quraan or basic school 
and 42 (30.4%) mothers studied up to the secondary school while 
only 14 (10.1%)  were highly educated  .  
3.3   Family incomes: 
    47(34.1%) of diabetic children had a monthly family income 
of less than 300 SDG(~ 150 $) while the majority 55 patients 
(39.9%) had income between 300(~150 $)  and 600 SDG(~ 300 $)  .           
Nevertheless 13(9.4%) children had family income of 600 – 
900(~300_450 $) and 23(16.7%) patients their family income 
exceeded 900 SDG(~ 450 $)    monthly. (Figure 6). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 66
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fi
g.
 (5
) D
ist
rib
ut
io
n 
of
 th
e s
tu
dy
 sa
m
pl
e a
cc
or
di
ng
 to
 m
ot
he
r e
du
ca
tio
na
l le
ve
l. 
(n
=1
38
) 
Illi
te
ra
te
29
%
Ba
sic
 o
r Q
ur
aa
n 
sc
ho
ol
29
%
Se
co
nd
ar
y
31
%
Hi
gh
10
%
De
ad 1%
 67
 
 
 
34
.1
39
.9
9.
4
16
.7
0510152025303540
< 
30
0 
S
D
G
30
0 
- 6
00
 S
D
G
60
0 
- 9
00
 S
D
G
> 
90
0 
S
D
G
In
co
m
e 
ca
te
go
ri
es
Fi
g.
 (6
) D
is
tr
ib
ut
io
n 
of
 th
e 
st
ud
y 
sa
m
pl
e 
ac
co
rd
in
g 
to
 fa
m
ily
 in
co
m
e 
In
 s
ud
an
es
e 
po
un
d 
(S
D
G
). 
(n
=1
38
)
P
er
ce
nt
ag
e
 68
3.4  Diabetic History among Children under the 
Study: 
3.4.1   Age of diabetes onset: 
  Table 2   shows that 15 (10.9%) children had diabetes before 
3 years of age, 29 (21%) children developed diabetes between 3-7 
years. Fifty patients (36.2%) of the study group developed the 
disease between 7-11 years of age and 44(31.9%) patients had 
diabetes after 11 years old. the mean age of onset was found to be  
9.1 ±3.9  years. 
3.4.2  Frequency of DKA and hypoglycemic attacks among 
diabetic children: 
  Table 3  shows 55 patients (39.9) did not develop DKA in the 
last year, while more than half 79 children (57.2%) developed 1-3 
attacks last year. The majority of patients 85 (61.6%) didn’t 
experience any hypoglycemia during the last year, but 26(18.8%) 
diabetic children had 1-5 episodes and 8 patients (5.8%) developed 
5-10 mild hypoglycemic attacks last year. Those who developed 
frequent attacks of mild hypoglycemia were 19 (13.8%) patients;  
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Table 2: Age of onset of diabetes among children under the 
study 
 n=138  
Age of diabetes onset NO.       Percentage 
3 years 15 10.9 
 7 years 29 21 
- 11 years 50 36.2 
11 years 44 31.9 
al   
ean (SD) 9.1 (3.9) 
nge (1.5 – 16.92) 
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e 3: Frequency of DKA and hypoglycemic attacks among diabetic children under the s
 n=138  
  NO. Percent 
No. of DKA last year None 55 39.9 
 1-3 79 57.2 
 4-5 2 1.4 
 > 5 2 1.4 
 Median 1  
 Range (0 - 7)  
    
No. of mild hypoglycemia 
attacks last year 
None 
85 
61.6 
 1-5 26 18.8 
 5-10 8 5.8 
 more 
than 
10 19 
13.8 
 Median 0  
 Range (0 - 120)  
    
No. of severe 
hypoglycemia attacks last 
year 
None 
135 
97.8 
 1-5 1 0.7 
 6-10 1 0.7 
 > 10 1 0.7 
 Median 0  
 Range (0 - 80)  
    
 
however 3 (2.1%) diabetic children from the study group developed 
severe attacks of hypoglycemia that necessitated hospital 
admission last year. 
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3.4.2   Insulin therapy and compliance among diabetic 
children: 
Table4 show that all patients were on mixed (NPH + 
Regular) or premixed type of insulin. Most of them 113 (81.9%) 
receiving twice daily does but  22(15.9%) patients’ need an extra 
dose of soluble insulin. Unfortunately 13 patients (9.4 %) were 
noncompliant to their insulin therapy. 
3.5  Habits, beliefs and misconception of mothers about 
dietary intake of diabetic children: 
3.5.1 Distribution of diabetic children by type of food that 
raises blood sugar: 
        With regards to beliefs about food that raise blood sugar 130 
(94.2%) patients believed that some foods raise the blood sugar, 
128 (92.8%) patients mentioned simple sugars, 98(71%) mentioned 
starch and 9(6.5% )mentioned fat as foods that raise the blood 
sugar.  (Table5) . 
Table 4: Insulin therapy and compliance among the study 
group: 
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  NO. (total 
NO=138) 
Percent 
Current 
insulin type 
Mixed(NPH 
+ Regular) 75 
54.3 
 Premixed 63 45.7 
    
No of 
injections 
Once 
3 
2.2 
 Twice 113 81.9 
 Thrice 22 15.9 
    
Compliance to 
insulin 
Compliant 
125 
90.6 
 Non 
compliant 13 
9.4 
 
 
 
 
 
Table 5: Distribution of diabetic children by type of food 
that raises blood sugar 
 n=138  
 73
  NO.  Percent 
Yes 130 94.2 Believe that there 
are foods that  
raise blood sugar 
No 8 5.8 
Simple sugar 128 92.8 
Starch 98 71 
Type of foods that 
they believe to 
rise blood sugar Fat 9 6.5 
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.5.2 Distribution of diabetic children by type of food that 
lowers blood sugar: 
Table 6 shows that 52 (37.7%) of the study group believed 
that blood sugar can be lowered by foods, most of them 35patients 
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(25.4%) mentioned some traditional foods and 15 patients (10.9%) 
and 7 patients (5.1%) believe salty food and vegetables were blood 
sugar lowering food respectively.  
 
3.5.3   Beliefs and misconceptions of mothers about dietary 
intake of diabetic children: 
On the other hand a great number of the study group 
believe that cereal 120(87 %), fat  119(86.2%) , fruits 93(67.4%) 
should be limited because of diabetes while most of the study 
group  thought that  meat 123  ( 89.1% ), vegetables136(98.6%) 
and milk and diary products 131 (94.9%) can be taken freely by 
diabetic children .However some staple local carbohydrate rich 
foods like kisra and Asida believed to be harmful to diabetic 
children as shown in (Table7). 
 
 
 
 
 
 
 
 
 
 
 
 75
Table 6: Distribution of diabetic children by type of food 
that lowers blood sugar 
 n=138  
 
          NO.  Percent 
Yes 52 37.7 Believe that there are foods  
that lower blood sugar No 86 62.3 
    
Herbs 35 25.4 
Salty foods 15 10.9 
Vegetables 7 5.1 
Type of food they believe that 
lowers blood sugar 
Eggs, Milk, 
Beans, and 
Termis 
8 5.8 
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Table 7: Beliefs and Misconception of mothers about  
 
dietary intake of diabetic children 
n=138 
  NO. Percent 
Cereals  120 87.0 
Meat  15 10.9 
Fruits 93 67.4 
Vegetables 2 1.4 
Milk and diary 
Products 
7 5.1 
Type of food that 
they believe it 
should be limited 
Fat and oil 119 86.2 
    
Cereals  18 13.0 
Meat  123 89.1 
Fruits 45 32.6 
Vegetables 136 98.6 
Milk and diary 
products 
131 94.9 
Type of food that 
they believe it 
could be taken 
freely 
Fat and oil 19 13.8 
    
Bread 1 0.7 
Kisra 37 26.8 
Asida 26 18.8 
Gorasa 20 14.5 
Rice 9 6.5 
Believe that these 
foods should be 
avoided by 
diabetic children 
Millet 9 6.5 
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3.6  Meals and quality of dietary intake of diabetic 
children and reasons of improper intake: 
3.6.1 Frequency of main meals per day:  
 
  Figure 7  shows that most of diabetic children125 (91%) 
used to take three meals per day and that 13 diabetic children 
(9%) taking only two main meals per day. 
3.6.2 Frequency of snacks per day:  
Fifteen (11%) diabetic children take no snacks, however 59 
(43%) used to take one snack in a day, 51patients (37%) taking 
two snacks and  only 13 patients(9.4%) take three snacks per day 
(Figure 8) . 
The quality of dietary intake of the various food groups 
intake was determined in the following tables: 
3.6.3   Quality of sugar and sweet consumption: 
    Table 8 shows seventy nine (57.2%) of the diabetic children 
never consume sweets, 51(37%) restrict sweets and 8 (5.8%) 
patients take it freely. 
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 Figure (7) No. of main meals per day 
9%
91%
Two
Three
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Figure (8) No. of snacks taken by the study group 
per day 
11%
43%
37%
9%
None
One
Two
Three
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Table 8: Distribution of diabetic children sugar, sweat and 
sweetening agents intake 
 n=138  
 
  NO. Percent 
Never 48 34.8 
Limited 84 60.9 
Cane sugar 
consumption 
Freely 6 4.3 
    
Never 79 57.2 
Limited 51 37.0 
Sweet consumption 
Freely 8 5.8 
    
Fructose 1 0.7 
Aspartame 21 15.2 
Using of sweetening 
agents 
None 116 84.1 
 
 
 
 81
 
     Most of the patients 84 (60.9%) taking cane sugar in a 
limited amount but 6(4.3%) patients taking it freely and 48(34.8%) 
patients not consume sugar . In spite of that, only 22 (15.9%) 
children from the study group use sweetening agents regularly 
and almost all of these use aspartame as sweetening agent.         
3.6.4 Quality of meat and legumes intake: 
Table 9 shows meat was consumed daily by 98 children 
(71.0%) while legumes taken daily by 123children (89.1%). The 
majority 35(25.4%) had financial reason for not eating meat daily , 
while those who were not taking legumes daily was because of 
financial reason in the minority 4 children(2.9%). 
3.6.5 Quality of milk and diary products intake: 
  Milk and diary products were taken daily by 106(76.8%) 
diabetic children, 15(10.9%) taking them every other day and 
16(11.6%) did not consume milk and dairy products. It was 
observed that 19 patients (13.8%) of those restrict the intake, 
found milk costly  (Table 10). 
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Table 9: Quality of dietary meat and legumes consumption, 
and reasons of improper diet 
n=138 
  NO. Percent 
Daily 98 71.0 
Every other day 32 23.2 
Weakly 5 3.6 
Frequency of meat 
consumption 
None 3 2.2 
Reason why meat not 
taken daily 
Not available in the 
area 
1 0.7 
 Financial reasons 35 25.4 
 Others 4 2.9 
 
None 1 0.7 
Daily 123 89.1 
Frequency of legumes 
consumption 
Every other day 14 10.1 
Reason why legumes 
not taken daily 
Financial reasons 4 2.9 
 Others 11 8.0 
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Table 10: Milk and diary products consumption, and 
reasons of improper intake 
 n=138  
 
  NO. Percent 
None 16 11.6 
Daily 106 76.8 
Every other day 15 10.9 
Frequency of milk and 
diary products 
consumption 
Weakly 1 0.7 
 
Reason why milk & diary 
products not taken daily 
It worsens 
diabetes 
1 0.7 
 Financial reasons 19 13.8 
 Others 12 8.7 
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3.6.5 Quality of fruits intake: 
Concerning fruits consumption 46 patients (33.3%) were not 
taking fruits and that most of the study group either take it in 
limited amount 46 (39.9%) or limited kind16 (11.6%), however 12 
(8.7%) patients restricted both amount and types of fruits in their 
intake .The reasons of not taking fruits freely were that 62(44.9%) 
patients thought fruits worsen diabetes and 59(42.8%) patients 
found it costly (Table 11). 
3.6.6   Quality of vegetables consumption: 
Most of the study group 120(87%) were taking vegetables on 
a daily basis and the majority who did not so, was due to financial 
reasons (Table 12). 
3.6.7 Quality of fat and oil consumption: 
  Table (13) shows that most of the studied sample 
110(79.7%) used to limit their fat intake and that mainly in 
103(74.6%) of the study group because it worse their diabetes. 
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Table 11: Dietary fruit consumption, and reasons of 
improper intake 
 n=138  
  NO. Percent 
Not consumed 46 33.3 
Consumed but 
limited amount 
55 39.9 
Consumed but 
limited kinds 
16 11.6 
both limited kinds 
and amounts 
12 8.7 
Frequency of fruits 
consumption 
Consumed freely 9 6.5 
Reason why fruits not 
taken freely 
It worsens 
diabetes 
62 44.9 
 Not available in 
the area 
6 4.3 
 Financial reasons 59 42.8 
 Others 2 1.4 
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Table 12: Dietary vegetables consumption, and reasons of 
improper intake 
 n=138  
  NO.  Percent 
Daily 120 87 
Every other day 13 9.4 
Weakly 2 1.4 
Frequency of  vegetables 
consumption 
None 3 2.2 
 
Reason why vegetables 
not taken daily 
Not available in 
the area 
1 0.7 
 Financial reasons 13 9.4 
 Others 4 2.9 
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Table 13: Dietary fat consumption, and reasons for not 
taking it freely 
 n=138  
  NO. Percent 
Freely 28 20.3 Frequency of  fat 
consumption Limited 110 79.7 
 
Reason why fat not taken 
freely 
It worsens 
diabetes 
103 74.6 
 Others 7 5.1 
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      It is also found that all families used vegetable oil for cooking 
and they did so because they used to in 67 (48.6 %) or its available 
in 58 (42%), but 13(9.4%) patients chose it because they thought 
animal oil worsen diabetes. (Table 14). 
3.7     Growth assessment of the study group: 
3.7.1 Growth assessment using Body Mass Index for Age 
percentile: 
Regarding assessing of growth of the study group by body 
mass index for age percentile, it was clear that 96 (69%) children 
had normal weight while 37 (26.8%) were under weight and only 
three children (3%) were at risk of overweight and one child (1%) 
was overweight.   (Figure 9).  
3.7.2 Growth assessment using Body Mass Index for Age Z 
score: 
 Using the Z score body mass index growth was assessed for 
age; 72(52%) of study group was found to be normal while the 
remainder had one degree of thinness; 38(27.5%) showed mild 
degree of thinness, 17(12.3%) had moderate thinness, however 
11(8%) found to have severe thinness.   (Figure 10). 
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                      Table 14:   Type of cooking oil 
 n=138  
   NO.  Percent 
Type of oil used for 
cooking 
vegetable oil 138 100 
 
Reason why vegetable oil 
is mostly used 
Available 58 42.0 
 Used to 67 48.6 
 Animal oil  
worsens 
diabetes 
13 9.4 
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3.7.3 Distribution of the study sample according height 
for Age Z score (n=138):   
        Figure (11) shows that 69(50%) have normal height, while   
41(30%) were moderately stunted, 17(12%) mildly stunted and 11 
(8%) of diabetic children were severely stunted.  
3.7.4 Distribution of the study sample by pubertal status: 
        Pubertal status was assessed for all above nine years of the 
study group; it revealed that   47 (40.5%) were in the preadolescent 
stage of Tanner, while 40 (34.5%) were pubertal. (Figure12) 
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3.8   Actual dietary intake in last 24hrs - recall of the study 
group: 
3.8.1 Actual dietary intake in last 24hrs - recall measured 
in grams and calories: 
       The dietary intake of all studied children in one day was 
measured for every child individually; it revealed that the mean 
intake of total CHO was 265.08 ±106.4 grams and that of sucrose 
of 9.1 ±14.1 grams. The protein intake was in the range 20.1– 215 
grams, while that of fat was in the range of 8.7 – 107.4 grams per 
day. (Table15).  
3.8.2 Actual dietary intake in last 24hrs - recalls; mean 
percentage of CHO, protein and fat to total intake: 
      The mean percentage of CHO consumption was found to be 
57%, of protein was 16.2% and that of fat was 26.8% from the total 
intake.  (Figure14). 
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Table 15: Actual dietary intake in last 24hrs - recall of 
diabetic children measured in grams and 
calories 
 
  Grams Calories 
CHO Mean (SD) 265.08 (106.4) 1060.3 (425.6) 
 Range (77.3 - 558.2) (309 - 2233) 
    
Sucrose Mean (SD) 9.1 (14.1) 36.6 (56.7) 
 Range (0 - 80) (0 - 320) 
    
Protein Mean (SD) 76.6 (40.5) 306.5 (162) 
 Range (20.1 - 215) (80 - 860) 
    
Fat Mean (SD) 52.3 (19.7) 470.7 (473) 
 Range (8.7 - 107.4) (78.5 - 966.6) 
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3.8.3 Distribution of diabetic children by proportion of 
CHO, protein and fat intake to total calories of the 
actual dietary intake in last 24hrs – recall : 
Regarding CHO, the intake of 83(40.6%) diabetic children 
was found to be between 50-65% of their total caloric intake, the 
rest of our patients consume CHO either more than 65% of the 
total calories (n=52, 37.7%) or less than 40% of the total calories 
(n=30, 21.7%). It is also shown that the majority 133 (96.4%) took 
sucrose of less than 10% of total calories. Considering protein 86 
(62.3%) of the diabetic children consumed protein in the 
recommended range (12-20%) and also most of our patients 102 
(73.9%) took fat in the recommended range of diabetic children 
(Table16).  
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Table 16: Proportion of total calories of the actual dietary 
intake in last 24hrs - recall of diabetic children  
 n=138  
 Proportion of 
total calories 
Frequency  Percent 
CHO < 40% 30 21.7 
 50%-65% 83 40.6 
 > 65% 25 37.7 
    
Sucrose 10% or less 133 96.4 
 > 10% 5 3.6 
    
Protein < 12% 23 16.7 
 12%-20% 86 62.3 
 > 20% 29 21 
    
Fat 30% or less 102 73.9 
 > 30% 36 26.1 
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3.8.4 Distribution of diabetic children by proportion of 
total calories of the actual dietary intake in last 24 
hrs – recall to their optimal intake: 
  As total calories intake was considered, 17 (12.3%) of our 
patients took less than 50% of their daily requirement of calories 
while 38 (27.5%) took more than 100% of their requirement .The 
remainder caloric intake was in between these values.  
(Figure15). 
3.9 Relationship between the Quantity of Dietary 
Intake and Growth Assessment:  
3.9.1 Relationship between mean intake of CHO, fat and 
protein from total calories and growth assessment 
using Body Mass Index for Age Z score (Thinness):  
The relation between mean of the 24 hours dietary intake in 
calories and body mass index was identified where it was found 
that severe thinness was significantly associated with low CHO 
consumption in calories per day ( p value 0.015) . (Figure 16) 
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3.9.2 Relationship between mean proportion of CHO, fat 
and protein from total calories and growth 
assessment using Body Mass Index for Age Z score 
(Thinness): 
    The proportion of CHO, fat and protein from total calories 
was compared to the BMI for age using the z score, it was found 
that low CHO proportion and high fat proportion of total calories 
per day was significantly associated with severe thinness ( p value 
0.005for CHO and p value 0,0.006 for fat). (Figure 17) . 
3.9.3 Relationship between mean intake of CHO, fat and 
protein from total calories and growth assessment 
using Body Mass Index for Age percentile: 
The mean intake from CHO, fat and protein was compared 
to the BMI for age percentile its clearly indicate that fatness is 
associated with high fat consumption in calories per day (p value 
0.01). (Figure 18) 
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3.10 Mothers’ educational level and related variables: 
3.10.1 Mothers’ educational level and number of snacks 
given per day:  
It was observed that 18 (45%) of the illiterate and 24 (60%) 
of the primary educated mothers, give their children one snack per 
day, and the majority of secondary school educated 22 (52.3%) give 
2 snacks and 6 (42.8%) of the highly educated give 3 snacks 
.(Table 17)  
3.10.2 Mother’s educational level and quantity of dietary 
intake  
 (Table18) illustrated the relationship between maternal 
education and the quantities of dietary intake in last 24hrs - recall 
of their diabetic children. It is found that with the increase of 
maternal education level the mean 1 day fat consumption in 
calories and mean percentage of optimal daily calories intake 
increases ( P value = 0.00). 
 
  
 107
 
 
 
 
Table 17: Relationship between mothers’ educational 
level and number of snacks given per day 
(statistically significant, P value = 0.00) 
 
 
 
 
 
 
 
 
 
 
 Mother education  
No of snacks per day Illiterate Primary Secondary High Total 
Zero 8 (20%) 4 (10%) 2 (4.7%) 1 (7.1%) 15 
One 18 (45%) 24 (60%) 14 (33.3%) 2 (14.2) 58 
Two 14 (35%) 9 (22.5%) 22 (52.3%) 5 (35.7%) 50 
Three 0 (0%) 3 (7.5%) 4 (9.5%) 6 (42.8%) 13 
Total 40 (100%) 40 (100%) 42 (100%) 14 (100%) 136 
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Table 18: Relationship between mothers’ educational 
level and quantity of dietary intake  
 
       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     
                                    Mother education 
        Illiterate Primary Secondary      High Pva
Mean1 day fat consumption    
   in Calories 
418.9 446.2      503.4 561.4 0.0
Mean Percentage of optimal   
   daily calories intake  
82.1% 83.4%      95.1% 120.3% 0.0
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3.11: Relationship between family income and 
percentage of daily calories intake:  
  The dietary intake was not affected by the family income 
in our studied children (P-value = 0.384) (Table 19). 
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Table 19: Relationship between family income and 
percentage of daily calories intake\ optimal 
consumption (P-value = 0.384). 
 
 Percentage of  daily Calories intake 
Family income (in SDG)  Up to 49.9% 50 - 74.9% 75 – 99.9% More than 100% 
≤ 300 3(17.6)% 12(31.6%) 17(37.8%) 15(39.5%) 
300 - ≤600  9(52.9%) 18(47.4% 13(28.9%) 15(39.5%) 
600 - ≤900 1(5.9%) 3(7.9%) 4(8.9%) 5(13.2%) 
>900 4(23.5%) 5(13.2%) 11(24.4%) 3(7.9%) 
Total 17(%) 38 45 38 
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Chapter four  
4- DISCUSSION 
  The nutritional therapy which is the cornerstone of 
diabetes management in children requires prescription of 
appropriate nutritional advice, and this is likely to be effective 
if we know the characteristics of patients in terms of 
knowledge, habit and believes about dietary management in 
diabetes.  
4.1 Sociodemographic Characteristics of the 
Study Group: 
The present study revealed that mean age of onset of 
9.1± 3.9, that most of the children developed diabetes at school 
aged or adolescent. Similar age pattern was found in studies 
done by Mohammed H and Zaki M (92,18). also the same pattern 
was identified by Elamin et al who reported that age 
distribution at onset was bimodal with a clear peak at age 12 yr 
in girls and age 14 yr in boys and another smaller peak at age 7 
yr in both sexes. (14)  Nordfeldt  S et al in a study in Sweden 
children reported  mean age of onset as 7.3 ± 3.9 (25). 
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There is slight male preponderance with a male to female 
ratio of 1.1:1 this agree with the result obtained by Elkheir who 
reported (M/F=1.6 :1) , Zaki M, reported (M/F= 1.3:1) and Doud 
who also found (M/F=1.1 :1)  (21, 18, 31). 
      However females preponderance was obtained by Elamin A, 
on the studying the prevalence of diabetes in school age 
children (14,..). 
      The origin of most of the diabetic children studied was from 
Central and Northern Sudan with the least from Southern 
region, this substantiate the role of environmental factors in the 
development of diabetes .Similar finding was reported by  
Khogali NA. in her study of food habit of Sudanese diabetic 
patients, she found 56.5 % of her patients from Northern States 
,also Zaki M (58.5%) of her study population were from 
Northern Sudan, however  Southern regions of Sudan were not 
represented in her study, and they represent 2.2% in this series  
(93,18). 
      Regarding schooling of diabetic children it was shown that 
most of diabetic children; 110 patients (79.9%) were attending 
school while 12 (8.7%) were preschool. But unfortunately beside 
the illiterate children 4(2.9%); 12 (8.7%) were off school due to 
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the poor control of diabetes that necessitate frequent hospital 
admission. This finding were similar to Daod O; who showed 
that 15.1% stopped education after developing diabetes, 
Mohammed H reported that only 41% had regular school 
attendance and 7% not educated, 14% stopped education after 
developed diabetes (31,92)   and this probably reflect the level of 
care our diabetic children received.  
      Ann Marie and his colleagues studied the effects of diabetes 
on learning in children with diabetes they found that  diabetic 
children had significantly more school absences year) than their 
siblings (105) .In another study in Canada, Jane Vestika and 
others found that Children with diabetes missed only slightly, 
although significantly more school than both their non- diabetic  
siblings  and peers (106) . 
4.2     Family incomes:  
      Because there was no available clear, objective classification 
of social classes in our country, the diabetic children studied 
were divided into four classes according to family income, it is 
found that the majority (74%) of them had family income at the 
lowest two categories in this study . This is similar to other 
local studies ;  Mohammed H and Zaki M found that the 
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majority of the diabetic children were from low social classes 
(92,18) .This may be  due to that those with high socioeconomic 
status are not usually followed in general hospitals and 
outpatients clinic but go to private clinics. However more 
standard, objective measures of social classes are needed in 
such studies. Nevertheless the dietary intake was not affected 
by the family income in our studied children. 
4.3   Diabetic History among Children under the 
Study: 
The duration of diabetes among the sample ranged from 
2week to15 years with a median of 2 years, this is below what 
mentioned by Mohammed H (3.6 ± 3.15) and Daod O (2.5)  (92, 31) 
These differences may be explained by the differences in the age 
groups of each study, that the present study included children 
age 0-18 years where Mohammed H and Daod O studied 
children from  6-18 years and 0-15 years respectively. 
  More than half of the group studie (60%) developed one or 
more episodes of DKA and 2.2% needed hospitalization because 
of severe hypoglycemia during the last year. This is comparable 
with which Mohammed H found that the frequency of 
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hospitalization per year was (66%); with most (82.5%) of them 
due to DKA but only 2.5% was due to hypoglycemia (92)..In USA 
the DKA has been reported to develop in cases of established 
diabetes at a rate of around 2 episodes per 10 patient years and 
in a United Kingdom a national prospective study found that 
60% of all cases of DKA occurred in patients with known 
diabetes(107)  . 
4.4   Insulin therapy and compliance: 
    In his study we found that most of our patients (81.9%) 
were using twice daily dose of insulin and 15.9% using a third 
insulin dose daily while 2.2% using single dose .There was 
increase tendency toward using multiple daily insulin  
injections in the recent years in Sudan ;Doud O in 1997 found 
that 91.2%of diabetic children using single insulin dose (31) 
while Zaki in 1999 found 56,9% of her study group using single 
dose(18). This percentage was decreasing when Mohammed H in 
2003 found that 26% of his patients using single daily insulin 
therapy and 4% using three doses (92) .This is good because 
multiple insulin injection confer better diabetes control and less 
hypoglycemic attacks. 
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4.5 Habits and Believes of Mothers about Dietary     
Intake of Diabetic Children:  
   In assessing the dietary knowledge of our patients we 
tried to look at the all component that could be in a healthy 
balanced diet. 
4.5.1 Food raises or lowers blood sugar: 
  Most of our patients  94.2% (n=130) mentioned some food 
as blood sugar raising food, this is high compared to what found 
by Khogali NA who reported 57% (n=131) and Ibrahim who 
reported 46.8 % (n= 87) of their study group mentioned some 
food raise blood sugar (93,94) . Refined sugar products were 
chosen by most of our patients (n=128 ) as blood glucose raising 
food and most of our diabetic children were aware that refined 
sugar is to be used limitedly. But unfortunately 34.8% never 
take sugar.  This might be to the wrong idea that runs in the 
past for many years, when people with diabetes were told to 
avoid sugar at all costs. It was thought that sugar would pass 
into the bloodstream faster and easier and would cause blood 
glucose levels to rise too quickly. More recent research has 
shown that all carbohydrates affect blood glucose levels the 
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same way (71). This result indicates that this dietary guideline 
was not reaching all diabetic children. Also large proportion of 
diabetic in this study 71% (n=98) considered starch as a major 
contributor to elevate blood sugar, which reflect the lack of 
accurate nutrition information regarding the role of CHO in the 
management of diabetes. . 
Concerning food that lowers blood glucose most of the 
patients gave negative response 62.3%(n=68). However many 
patients believe in local herbs such as Helba and Hargal and a 
small group believe that vegetables are lowering blood glucose. 
This is comparable to what reported by Khogali NA as 55.2% 
(n=127) of her study group believes no food lower blood glucose 
and 23.5% (n=54) mentioned vegetables while10.9%(n=25) 
mention herbs (93). The nutritional effects of such herbs need to 
be determined and correction and clarification of wrong believes 
need knowledge and cooperation between the caring health 
team. 
       On the other hand a great number of the study group 
believes that cereal 120 (87%) , fruits 93 (67.4%) and fat 119 
(86.2%) should be limited because of diabetes ,while many of 
the healthy staple local carbohydrate rich foods like kisra and 
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Asida believed to be harmful to diabetic children and should be 
avoided ,this is higher than what reported by Khogali NA that 
22.2% of her study group avoid sugar; fat, bread and cereals 
avoided by 9.1% and vegetables by 3.9% of her diabetic 
patients(93) .Such diet causing limitation of the potential options 
that might lead to malnutrition . 
4.5.2   Dietary pattern: 
Among our diabetic children 90.6% used to take three 
meals during the day which is a common Sudanese habit , this 
finding agree with Ibrahim H and Khogali NA (94,93) who 
reported three daily meals as a habitual pattern of Sudanese 
diet. However 10.9% taking no snacks, 42.8% had one snack 
and only 9.4% had three snacks daily, Mohammed H  reported 
that 51% of diabetic children had only 3-4 meals per day while 
45% had 5-6 meals per day (92). This in contradistinction to 
recommended dietary management by three major meals and 
three snacks (1)  . 
Regarding consumption of meat and meat substitutes, 
data revealed that most of patients consume it daily, the same 
was reported by Khogali NA (93) it is only the financial reason 
and food preference were the major two causes of no 
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consumption. Data from this study also revealed that milk and 
diary product were taken daily by 76.8% diabetic children and 
22.5% either taking them every other day or were not consume 
milk and dairy products. It was observed that most of the 
patients believe that milk can be consumed in any quantity and 
that also only the financial reason and food preference were the 
major two causes of no consumption. 39, 9 % o our patients took 
fruits in a limited amount or in a limited kinds, however 12 
patients restricted both amount and types of fruits in their 
intake. It was observed that patients avoided fruits for many 
reasons included misconception that fruits were affect diabetes 
adversely, the high cost of fruits and unavailability in their 
places. It is also noticed that mainly banana and mangoes were 
the kinds to be avoided. However fruits are reach sources of 
vitamins and minerals which are so important micronutrients 
for children. In addition there is no reason to recommend that 
people with diabetes avoid naturally occurring fructose in fruits 
and other foods (91).On the other hand most of the diabetic 
children were consuming vegetables regularly and those who 
didn’t was because of poverty .Vegetables possessing many 
benefits because they provide vitamins, minerals, fiber, and 
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other substances important for good health (47).  Its good enough 
that we found all the families used vegetable oil rather than 
hydrogenated oil in their daily food preparations and that the 
majority were aware that fat must be limited because it 
worsens diabetes. Diabetic subjects have an increased risk of 
coronary heart disease with higher intakes of dietary       
cholesterol (47). 
4.6   Growth assessment of the study group:  
      Regarding assessing of growth of the study group by body 
mass index for age percentile, it was clear that more than two 
third of  children had normal weight while 26.8% were under 
weight and only 4% were either overweight or at risk of 
overweight , also we found that only half of the patients had 
normal height while the remainder had some degree of stunting 
and that more than 50% of those above nine years didn’t enter 
puberty yet .These finding was almost similar to that reported 
in a study of 72 Sudanese diabetic children; 7-13 years of age at 
diagnosis, was followed longitudinally from the onset of 
diabetes until the attainment of final height. The growth 
velocity between diagnosis and final height was slow, with 
significant reduction in pubertal growth spurt. The mean final 
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height attained by these children was lower than their genetic 
target height (108).this also consistent with astudy done in Spain 
evaluated retrospectively the longitudinal growth 17 girls 
diagnosed of type 1 diabetes before puberty, they found that 
final height of type 1 diabetic girls is reduced (109) .  
 4.7 Nutritive Value of Daily Meals of the Study Group: 
4.7.1 Total calories: 
Percentage of optimal daily calories intake (Daily 
consumption\ optimal consumption) was calculated in this 
study from one day recall history ,it is found that the mean 
intake of the diabetic children  was 90.3 %  from their 
requirement ,however the intake was varied from a very low 
caloric intake ( 28.8 %) to a very high one (266.2%) . 40% 
patients were consuming  very low calories (< 75% of their daily 
requirements)  , nevertheless 27.5% consuming more than their 
optimal calories  . The total number of calories consumed by 
diabetic children was reported by Vicki S.  to be below 
recommendations (50), in contradistinction to which found by 
Kylberg E and others  in Swedish diabetic children  that the 
total energy intake by the diabetic children was in good 
agreement with the recommendations (99). 
 122
4.7.2   Carbohydrate: 
Overall mean intake of CHO was 57% of the total caloric 
intake within the current recommendations for diabetic 
children, this was higher than what mentioned by abdel Halim 
(62%) and Ibrahim H 64.2% (94,95 ) . However Khogali NA 
reported low CHO  intake of 50.2% (93) and also a mass 
European study by. Toeller M and others found the mean 
Carbohydrate intake was 43% (96). Unfortunately only 40.6% of 
our patients took CHO in the recommended range. ADA stated 
that diets restricting total carbohydrate are not recommended 
in the management of diabetes (91).   
It is also shown that the majority (96.4%) took sucrose of 
less than 10%. The ADA expert panel analyzed 22 studies 
addressing this issue and concluded that when ingested in 
isocaloric quantities, sucrose does not affect glycemic control in 
DM significantly differently from other carbohydrates (68). 
The mean intake of sucrose was very low, 2.1% of total 
energy, and it could be increased a little without any 
deleterious effect on metabolic control, which might increase 
the social acceptability of the diet. 
4.7.3 Protein intake  
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The mean percentage of protein intake was 16.2% which 
was within the recommended range of diabetic children. This 
was lower than what reported in Sudan by Khogali NA who 
reported 19.5% and similar to Ibrahim finding who mentioned 
15.5% as a mean caloric percentage from protein (93,94) Schober 
and colleagues reported protein intake in Australian 
adolescents of 18 % and Vicki S. and others reported 16% 
protein intake  of total energy which were  in the recommended 
range (50,97) . However 21% of the diabetic children in this study 
consumed protein more than the recommended range of ADA. 
Excessive protein intake could be a concern for children with 
diabetes, as some researches had linked high protein intake 
with the development of renal problems.(50).  
4.7.4    Fat intake: 
      In his study the mean intake of fat was 26.9% and also most 
of our patients 102 (73.9%) took fat in the recommended range 
of diabetic children (<30 %). Many international studies showed 
that children with diabetes exceeded the recommendation for 
total fat intake (95, 96, 97, 98, 102,).  Our result may reflect the 
awareness of the patients of the importance of dietary fat 
limitation. However more details in saturated and unsaturated 
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fat intake are needed. 
4.8 Relationship between the Quantity of Dietary 
Intake and Growth Assessment: 
Severe thinness was significantly associated with low 
CHO consumption in calories per day while fatness is 
associated with high fat consumption per day. Carbohydrates 
are an important consideration in the diets of children with 
type 1 diabetes, as they are the principal source of energy; so 
low CHO diet may reflect low energy intake and hence low BMI 
.High caloric content of fat may explains the increases of BMI 
when the fat intake increases. 
   4.9 Mothers’ Educational Level and Related 
Variables: 
The management of diabetic is involving families in all 
aspects specially the mothers. Unfortunately 29% mothers of 
the study group were illiterate. It was clearly shown in this 
study that with the increase of maternal education level the 
mean percentage of optimal daily calories intake increases and 
also the number of meals per day increase. Probably education 
 125
level of the mothers affects their readiness to learn and their 
capability to modify wrong dietary believes and habits.  
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Conclusions 
? Like most of the previous local studies there was slight 
male preponderance with a mean age of diabetes onset of 
9.1± 3.9 years. 
? The majority of diabetic children were from low 
socioeconomic class. 
? Most of the diabetic children(53%)attending the clinics in 
Khartoum were from other states which reflect deficiency 
of specialized diabetic centers there. 
? Twice –dose per day insulin dose applied by the majority, 
but considerable number of the patients did not comply 
with their doses of insulin. 
? There was great impact of diabetes on the schooling of our 
diabetic children. 
? There was high morbidity among our patients which was 
indicated by high frequency of DKA. 
? Sugar and starch had the higher percentage of the food 
that believed to raise the blood glucose. And many 
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patients believe certain traditional foods and herbs lower 
their blood glucose  
? Maternal educational level was important determinant of 
the food pattern and intake in their diabetic children 
? Healthy food choices regarding diabetes were scarce; since 
considerable number of patients avoids some staple local 
carbohydrate rich foods. Whereas high percentage avoid 
fruits and not aware of its importance regarding diabetes.   
Nevertheless economic barrier had a great impact on food 
choices. 
? Records of actual food intake revealed that the mean 
percentage of total CHO, protein and fat consumption met 
the current recommendation for the diabetic diet.  
? Recommendations from the ADA for carbohydrate, 
protein, and total fat were only achieved by 40.6%, 62.3% 
and 73.9% of patients, respectively. 
? It was found that severe thinness was significantly 
associated with low CHO consumption in calories per day 
while fatness is associated with high fat consumption in 
calories per day in diabetic children. 
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Recommendations 
? Implementation of nutritional counseling and meal 
planning approaches such as food exchange and healthy 
food advice should be done considering food preferences, 
cultural influences, physical activity patterns, and 
family eating patterns and schedules. 
? Establishment of specialized diabetic mellitus centers for 
children in different regions will reduce direct and 
indirect cost of the disease. 
? As energy requirements change with age, physical 
activity, and growth rate, an evaluation of height, 
weight, BMI, and nutrition plan is recommended at least 
every year. 
 
. 
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University of Khartoum 
Faculty of Medicine 
    Department of Paediatrics and Child Health 
The Dietary Habits and Intake of Children with 
Type1 DM in Khartoum state 
Questionnaire 
Section one: Personal Data : 
- Serial No ………………………………. 
- Date ……………………………………. 
- Sex       1- male                          2- female   
Age     ……………… 
Residence: ………………………………………………….……………. 
Origin     : 1- Northern Sudan       2- Central Sudan   3- Western Sudan    
                 4- Eastern Sudan                5- Southern Sudan    
Tribe: ………………………………………….. 
Schooling:     1-preschool   2-Quraan school        3- Basic       
4- Secondary      5-High       6- Not educated     7-off school                                                 
Family data: 
 Size                        :  1- Small ≤3     2- Average (4-7)     3- Large >7 
Father education   : 1- Illiterate               2-Quraan school         
     3-Basic     4-Secondary            5- High 
Father occupation:       1-unemployed            2-skilled laborer                          
    3- Unskilled laborer    4- employee                5- professional 
Mother education:  1- Illiterate                       2-Quraan school                                    
    3-Basic       4-Secondary            5- High 
Mother occupation:    1-house wife                  2-Skilled laborer                                 
 2
    3- Unskilled laborer        4- employee            5- professional 
Income : ………………………………………… 
Section Two: DM history: 
- Duration of DM since diagnosis: …………………………….. 
- NO of DKA (last year): ………………………………………   
- NO of hypoglycemic attacks (last year):     
 a- Mild hypoglycemia: …………………………………. 
 b -Severe hypoglycemia: ………………………………… 
Current insulin: 
   Type:                          1- Soluble            2- mixed      3- premixed 
   No. of injections        1- Once                2- twice         3- thrice 
                                       4- More   (specify). 
   Compliance of insulin 
                         1- Compliant                2- non compliant 
Section 3 : Dietary history  
A – Dietary knowledge: 
Have you been educated about dietary management of DM? 
       1- Yes                                       2-No                             
What is the source of knowledge? 
       1- Health staff        2- Family        3- School       4 – Community  
         5- Others (specify)  
Are there any foods which you think raise the blood sugar  ?       
           1- No                    2- yes (specify) 
Are there any foods which you think lower the  blood sugar  ?       
           1- No                    2- yes (specify 
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 Can DM children take these foods: 
Cereal and bread:                1-limited       2-    freely 
Meat and legumes                1-limited       2-    freely 
Fruits:                                  1-limited       2-    freely 
 Vegetables:                          1-limited       2-    freely 
Milk and dairy products:      1-limited       2-    freely 
Fats and oil :                         1-limited       2-    freely 
B-Dietary pattern: 
 Number of main meals per day 
1- One     2- two        3- three        4- >3                                                         
Number of snacks per day 
1- One     2- two        3- three        4- >3 
a) CHO rich food  
Which of the following foods you consume mostly: 
1- Bread         2- kisra     3- Asida    4- Gorasa   5-Rice     6- Millet 7- 
Buffra  
Is there any one of these you think should be avoided by diabetic 
children?   
                    1- yes                     2-No       
 If yes specify 
1- Bread         2- kisra     3- Asida    4- Gorasa   5-Rice     6- Millet       7- 
Buffra  
Does your child take cane sugar?  
1- Never     2-    limited       3-    freely  
Why? ................................................................................................ 
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Sweets consumption  
1- No      2-    limited       3-    freely   
Why? ................................................................................................... 
Using of sweetening agents  
            1-No                     2- yes  
 Type of sweetening agents  
1- Fructose               2- aspartame              3-sugar alcohol          
 
b) Meat group consumption:  
Does your child take meat?      1- None        2- daily               
   3- every other day    4- Weakly            5- others  (specify) 
If not daily why? 
1- It worse diabetes                                          2- Not available in the area  
3- financial reason                               4-others (specify) 
Does your child take legumes?     1- None        2- daily                 
 3- every other day    4- Weakly            5- others  (specify) 
If not daily why? 
1- It worse diabetes                                          2- Not available in the area  
3- financial reason                               4-others (specify) 
c) Milk and dairy product consumption:  
   Does your child take Milk and dairy product? 
           1- None        2- daily                 3- every other day                        
         4- Weakly                                  5- others (specify) 
If not daily why? 
1- It worse diabetes                                          2- Not available in the area  
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3- financial reason                               4-others (specify) 
d) Fruits intake: 
 
Does your child take Fruits regularly? 
        1- No        2-Yes but limited amount (specify)        
        3-Yes but limited Kinds (specify)                      4- freely  
If no Why? 
1- It worse diabetes                                          2- Not available in the area  
3- financial reason                               4-others (specify) 
e) Vegetables intake: 
Does your child take Vegetables? 
       1- None        2- daily                 3- every other day                        
         4- Weakly                                  5- others  (specify) 
If not daily Why? 
1- It worse diabetes                                          2- Not available in the area  
3- financial reason                               4-others (specify) 
f) Fat consumption: 
Does your child take Fat ?  
1- freely     2- limited      3- none    
If not freely Why? 
1- It worse diabetes                                          2- Not available in the area   
3- financial reason                               4-others (specify) 
Section 4: Anthropometric managements  
 - Wt (kg) …………………. ……………..Percentile…………………… 
- Ht (cm)………………………………. …Percentile…………………..            
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- Body mass index ……………………….. Percentile………………….                              
-Pubertal status……………………………  
 
 
 
 
 
 
